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ABSTRACT ;
* An interactive program for microcomputers, TOWCALC, was developed,'lto implement the
results of recent theoretical work in nonlinear towing dynamics. This work makes possible a
statistical description of extreme tensior.s in towlines based on the seakeeping motions of the
tug and the tow, where the extreme tension is defined as the sum of static tension and peak
dynamic tension which has a probability of 0.001 of occurring in a given day of towing. The
resulting data base of extreme tensions (for a range of tugs, tows, towing speeds, towline
lengths, sea states, and wave angles) is incorporated into TOWCALC, which automates the
process of estimating mean towline tension and extreme towline tension. Mean towline ten-
sion is estimated using methods given in the U.S. Navy Towing manual for resistance of the
tow, and an analytic method is developed for the towline resistance. TOWCALC gives tow
planners the ability to quickly evaluate the feasibility of a given tow, as well as to evaluate
the level of risk; tug operators at sea will be able to anticipate dangerous peak tensions and
take steps to reduce the risk of towline failure. As a result, using TOWCALC will lead to
safer and more efficient ocean towing.
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Chapter 1

Introduction

As in all maritime endeavors, there is an element of risk in ocean towing. Ship motions
due te heavy seas can induce dynamic loads in the towline sufficient to cause failure with
possibly disastrous consequences, endangering personnel, hazarding the tug and tow, and, in
some cases, endangering the environment.

Managing the risk of towline failure requires some measure of the magnitude of these
dynamic loads. Previously, the dynamics of towing with regard to the seakeeping motions of
the vessels had not been studied in any detail, so there were no quantitative means to predict
towline dynamic tensions. Towing system design used a single factor of safety applied to the
mean towline tension to account for dynamic loads; comparison with the towline’s nominal
breaking strength was then used to evaluate the risk of towline failure.

This simplistic approach has been replaced in Naval practice by the results of recent
theoretical work (Frimm: {1], Milgram [2}) which make possible a statistical prediction of
extreme tension based on the nonlinear towline dynamics. These results predict extreme
towline tension (mean plus peak dynamic) based on the mean tension. Using these methods
to compute extreme tensions directly is not feasible. Liowever, for tow planners and tug oper-
ators. Consequently, a data base of extreme tensions for various combinations of tug, tow,
towline length, tow speed, wave angle, and sea state was developed. This has been
incorporated into the latest revision of the U.S. Navy Towing Manual [3], consisting of a
series of tables and graphs from which a tow planner or a tug operator may determine the

extreme tension which has a probability of 0.001 of occurring in a day of towing.
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Armed with this knowledge, planners and operators can better evaluate the risks. and
thus make more intelligent decisions regarding a given towing situation, leading to safer,
more efficient towing. The procedures for computing extreme towline tensions, however, are
laborious and time consuming, and thus do not lend themselves to exploring alternatives.

The purpose of this thesis is to provide an interactive, microcomputer based program
which automates the process of predicting exreme towline tensions, to be used by U.S. Navy
personnel involved in both the planning and execution of ccean tows. This will give tow
planners the ability to quickly evaluate the feasibility of a given tow, as well as to evaluate
the level of risk. Tug operators at sea will be able to anticipate dangerous peak tensions and
take steps to reduce the risk of towline failure.

Chapter 2 discusses the problem of towing dynamics, outlining the theory of nonlinear
extreme tensions and their prediction. Chapter 3 discusses the methods used to predict the
resistance of the tow and of the towline, which together give the mean towline tension, a pre-
requisite for the prediction of extremes. Chapter 4 describes in detail the computer program,

TOWCALC, developed to implement the results of the recent theoretical developments.
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Chapter 2
Towing Dynamics

2.1 Introduction

My purpose here is to outline the problem of towing dynamics, particularly as it relates
to the planning and operation of ocean tows. A more thorough and complete treatment of
towing dynamics is given by Milgram [2], which forms the theoretical basis for much of this
work, and which is summarized here in part.

The goal of the analysis that follows is to determine the magnitude of the dynamic, or
time-varying, loads experienced by the towline in order to better predict the possibility of its
breaking. To do so, we must form a2 mathematical model of the complete towing system,
which includes the tug, tow, and towline, as well as a description of the environment. The
motions of the tug and tow are well described in terms of linear seakeeping theory; the tow-
line tension, however, presents a number of sources of nonlinearity.

In this chapter, I will discuss the nonlinear model for towline tension, the twelve-
degree-of-freedom towing system model, the statistics of extreme tensions, and the develop-

ment of an extreme tension database.

2.2 Assumptions

There are a number of assumptions made in this analysis regarding the composition of
the towing system. First, only single tows are considered: multiple tows, although common
in practice, are beyond the scope of the present analysis. We consider here only wire rope
towlines, as these are the primary towlines used by Navy towing vessels when conducting

ocean tows.
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The composition of the towline system, which connects the tug and tow, is assumed to
be a single shot (90 feet) of chain connected to the towline, with 20 feet of the chain on the
deck of the tow; the remaining 70 feet extends past the bow. The chain serves two purposes:
it prevents the towline from chafing against the deck edge of the tow, and it reduces the
effective stiffness of the catenary. In reality, most Navy tows are rigged with a towing bridle
that consists of two shots of chain connected to a "flounder’s plate”, to which ar additional
length of chain is attached; this final chain pendant is then connected to the towline. Figure
2.1 shows the two arrangements.

The analysis of nonlinear extreme tensions presented here presumes a fixed towline
length. Many Navy towing vessels have constant tension winches, however, which actively
control towline length in response to the load. Use of these winches in automatic mode is
standard practice, and greatly reduces peak dynamic tensions in the towline. Consequently,
the results presented here apply directly to fixed length towlines and will give conservative

estimates of dynamic loads when the towing winch is used in automatic mode.




SINGLE LEG BRIDLE
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TOWLINE

DOUBLE LEG BRIDLE
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Figure 2.1. Towing Bridle Geometry
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2.3 Nonlinear Towline Model

2.3.1 Nonlinear Equations of Motion
The towline is modeled as a cable, that is, as a perfectly flexible curved cod. The gov-

erning differential equations for towline dynamics can be written as (Triantafyllou [4])

82 { dq Bq | =
m=s= L af) 5|5 |- Te 2.1)
with
fo & 29
T= EA[ f gds + ﬂf( ) ] 22)
where

A = cross-sectional area of the cable
E =Young’s modulus of the towline
m = towline mass per unit length
w = towline weight per unit length
s = Lagrangian coordinate along towline
q,p =normal and tangential motions along towline
T, T = statiz tension and dynamic tension
D, L = cable diameter and length
p = mass density of water

p, = tangential displacement distribution due to T
1 .
b= EpC »D = sectional drag factor

Cp, =towline sectional drag coefficient

ov=wL/T = catenary static curvature
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These equations contain some considerable simplifications when compared to a com-
plete dynamical model for cables. but for a towline whose static configuration changes
slowly in a seaway the model is adequate. Equations (2.1) and (2.2) preserve the following
nonlinearities (Milgram [2]):

1) the crossflow drag force,

2) the product of the dynamic tension and the dynamic curvature,

3) the nonlinear tension-displacement relation for a towline undergoing clipping,

4) the geometric nonlinear tension-extension relationship for a catenary.

The crossflow drag experienced by the towline is due to its transverse motion. At the
frequencies of towline end motion excitation found in towing situations, the drag force can
dominate inertia forces. This drag opposes the transverse motions, considerably reducing
their magnitude, with the net effect that the towline must stretch to accommodate the end
motions.

Clipping refers to the phenomenon of a cable that becomes completely slack, and then
taut again, as happens during towing. This occurs because the cable cannot support compres-
sion.

The dominant nonlinearity in towing dynamics is the relationship between tension and
cable extension. Figure 2.2 shows this relationship for a representative towline. Over a rela-
tively large range of cable span, the static tension is a linear function of span. This is because
the cable responds to the motion of its end points by changing its geometry —the effect of
the catenary. Beyond a certain point, however, the towline can no longer accommodate its

end motions in this manner, but must stretch, with the highly nonlinear effects exhibited in

Figure 2.2.
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Figure 2.2. Towline Tension vs. Span

2.3.2 Polynomial Approximation

The fundamental parameters used to describe the towline are the elongation (&) and its
time derivative (f;), where the elongation of the towline is defined as the tangential motions at
both ends. Based on a series of time domain simulations of towline behavior using equations
(2.1) and (2.2) (confirmed by experimental results [2]), the nonlinear tension can be accu-
rately represented as a polynomial approximation of the form

3 .

TuGh= 3 % a,E080

m+n<3

with: {(m,n) (0,0)

The time simulations are performed for the desired towline geometries and static ten-

sions, forcing the towline sinusoidally at various frequencies and amplitudes over the range
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of frequencies and amplitudes of interest in real towing situations. From these N simulations.
typically several hundred, N triplets of elongation, rate of change of elongation, and dynamic

tension (£,.£,.T,) are generated. Next. the set of N overspecified equations is formed as

3 3 _
E= >a =T, (2.3)

(
+n<
withe § MRS N

((m,n) = (0,0)
and the coefficients q,,, are determined such that the weighted mean square error is mini-
mized. Weighting is used to ensure the resulting towline model is most accurate for the
larger tensions which are of greater concern for ship motions and towline safety. The
weighting used is
1 T,
o(ED)T

where Z, is the elongation amplitude, o, is the circular frequency of the excitation, and D is

the cable diameter.

2.4 Towing System Model

A g and tow at sea comprise a twelve-degree-of-freedom system, with each ship
being driven in its own six degrees of freedom by both ocean waves and by the dynamic ten-
sion of the connecting towline. Figure 2.3 shows the geometry of such a towing system.

The statistics of the motions of a single ship in a seaway are well modeled by linear
seakeeping theory in terms of the ship motion frequency responses to wave surface elevation,
using a stochastic description of ocean waves, such as a Pierson-Moskowitz spectrum (see
Figure 2.4), as input. Until recently, however, there has been little analysis of the more com-

piex problem presented by one ship towing another {2].
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The equations of motion of the twelve-degree-of-freedom system can be written in the

frequency domain as

[~o’M,(w,)+iw,B,(0,)+ClX, =F,(,)

where
s = X—,
12x1
M, +A(w,) 0
M(@,)=| A ]
0 Mra©),,
B,(w,)-D -D
B,(®¢)=|: (®)=D,, 2 J
-D,, B,(w)-D 12x12
C,-K -K
-Ky G- 12x12
Fl(('oe)
Fs(me) = 18
F2(w¢)e 12x1
and where
®, = encounter frequency
M, M, = generalized mass matrices for tug and tow
A,A, = generalized added mass matrices for tug and tow
B,,B, = damping coefficients for tug and tow
C,,C, = hydrostatic restoring force matrices for tug and tow
F,F, = wave exciting force vectors for tug and tow
B,,B, = motion response vectors for tug and tow

(2.4)

0 is the phase of the wave at the center of gravity of the tow with respect to the phase of the

wave at the center of gravity of the tug.
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The effects of the towline on the ship motions are found by using the theory of equiva-
lent linearization [1], which assumes a linear relationship between the towline tension and its
extension and time derivative of extension. Using this theory, the total towline tension: T7,

the sum of static and dynamic tensions, is given by

T;=T +kE+b,E
The linearized unsteady extension is
§=S’f ' XI+S§' X,

where S, and S, are given in terms of the towing geometry (Figure 2.3) as

€OS ¢, COS Y
cos ¢, sin'y

sin

n
]

—f,cosQ, siny
ficoso, cosy+ p,sino,

~p, cosa, siny

-~ C0S O, cos(Y+ )
—C0s O, SIn(Y + )

sin o,
Jo€08 0, Sin(Y+ o)
€08 0, COS(Y+ W) — p,sin 0
=P, €0S 0, sin(y + )

The unsteady forces exerted on the tug and the tow by the towline can be written, in the

frequency domain, as

Fy, =K, X, +K.X,+D, X, +D,X,

Fy, =KX, +K,X, +D, X, +D,X,
given in terms of the restoring force matrices K and the damping matrices D. Expressions
for the K’s and D’s are given by Frimm [2].
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Solving equation (2.4) gives the frequency domain ship motion vector in terms of the

wave exciting force vector as
X,(0,) = [F0IM,(0,) +i®,B,(@,)+C] F(v,)
where again both X and F| are for the complete twelve-degree-of-freedom system.

The wave excitation forces can be written as
F(0,,B)=W(o,, B)Hy: (o, p)
where w, is the encounter frequency of the wave, f3 is the propagatior angle of the wave with

respect to the course of the tug (see Figure 2.5), W(w,, B) is the wave amplitude, and

H,,-(w,, B) is the transfer function from wave amplitude to tug and tow wave forces.

\

R

Figure 2.5. Wave Angle Coordinate System
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The frequency domain towline extension depends on the wave amplitude and direction

(0, B) = S-0IM,(@,) +i0,B,(0,) + C] " Hy o, BW (@, B)
where §7 is the transpose of S, given by
s"=(S]S]]

The directional transfer function from wave amplitude to towline extension can thus be

expressed as
Hy(®,,B) = ST[-6iM, (@) +i0,B,(®,) + C) " Hyp(@,, B)
and for any directional encounter frequency wave power density spectrum Sy(®,, B), the

linearized towline extension power density spectrum, Sg(®,), is given by
2rn
550 = [ Sun0,8) (0, B4 23)
0

We will need the moments of Cye(w, ), My 1 = 0,2,..., in the analysis of extreme tension

statistics. These moments are given by

mng = f w:'sgg(we)d ('oe
0

2.5 Extreme Tension Statistics

Since the sea waves, which are a random process, are the driving excitations in the
dynamic motions of the tug and tow, and thus in the magnitude of the dynamic towline ten-
sion, the towline tension will also be a random process. Thus, the best way to predict towline

tension is to use a statistical approach.
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The most useful statistic is the extreme tension thai has a prescribed probability of not
occurring during a given time. Such a stz2istic is called a "short term extremal statistic”, to

which we turn next.

2.5.1 Short Term Extremal Statistics

Suppose the dynamic tension T'(r) is linear, and thus a gaussiau random process. We
define T, as the tension value that has a probability o of being exceeded in a period of Az
seconds. For example, o0 sca00 15 the value of T that has a probability of 0.001 of being
exceeded in 86,400 seconds (one day).

The theory of short term extremal statistics of large extremes of gaussian random pro-

cesses gives

t
oI = \/2mo,1n (E\/m%/mo,)
where m,_and m,_are the zeroth and second moments of Syr(®), the power density spectrum

of the random process T(z).

While this result is valid for finding the statistics of extremes for ship motions and the
towline extension, it is not valid for the extreme tensions of wire rope towlines. This is
because the highly nonlinear relationship between towline extension and tension (Figure 2.2)
makes the dynamic tension, T(t), a very non-gaussian random process.

The maxima of the total towline tension is formed by the maxima of the dynamic ten-
sion T added to the static tension 7. Since T is constant, to evaluate tension extremes we
need consider only 7. A theory for extremes which allows inclusion of the nonlinear

behavior of the towline [1] follows.
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A cycle of T is defined as the behavior of T from a time that it is zero and increasing (a
positive zero upcrossing) until the time of the next positive zero upcrossing. The maximum
value, or peak, reached by T during one cycle is a random variable, Y. The probability distri-
bution function for Y, Fy(Y,), is the probability that Y is less than Y,

For a large number of cycles, n. and a value Y, much larger than the average peak. the
largest peak during this period is designated Y,. The probability that Y, is less than Y,,,

Fy (Yo), is approximated as
Fy (Yo) = [Fy(Yo)"
This approximation assumes that because Y, is large, occurrences of it being exceeded are

well separated in time so they car be considered statistically independent.

The value of Y, that has a probability o of being exceeded is Y, and so
FloY )" =1-0 or Fy(Y,)=(1-o)"
If the function F(Y,) is known, then .Y, can be found as
Y, =F7I(1-)"]
Let T, be the random value of the largest tension peak occurring in a time interval Az

whose probability of being exceeded is .. The average number of cycles per second of T is

called N(0). Thus, T, is related to Y, by n = N(0)Ar and so
Ta=F7 [(1 =)™ O] (2.6)
«Y, and T, are short term extremal statistics of the tension peaks. To find them we

must determine F(Y,), the probability distribution function (pdf) for the value of an arbitrary

tension peak.
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The frequency of upcrossings by T of any dynamic tension level Y, is called N(Y,),

which is given by
N(¥g = [ ThY, hat @)
0

where f(T,T) is the joint pdf for the tension and its time-derivative. The frequency of zero

upcrossings 1is
N@©) = fo(o, T)dT
0

These frequencies are related to the pdf of an arbitrary tension peak through

N(Y,)

FiYg=1-J o8

2.8)

The approach is to find the level crossing frequencies, N(Y,), then use equation (2.8) to

find the pdf for the peak amplitudes, Fy(Y,), and + .en use equation (2.6) to find the desired
extremal statistics.

The details of this analysis are given by Frimm [1], with the result that equation (2.7) is
integrated directly in the (&, &) plane, after a suitable transformation of variables to

o0

Nty = | fT(Yo,s,§>zt<T<Yo,s ENP(Yors, E) =

e | 5,

ds | dE

VT( )|
where s = (&, &) are the points along the constant tension curve T = Y, in the (&, £) plane, s,

and s; are the initial and final values of s, u(...) is the urit step function, and p(...) is the joint

pdf of the cable extension. This last is given by

py(&,8,8)= o ),,,\/— XP[ A +E§ +2m, E8)

5
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where A=mym, —m;, ,and m,,m,,m, are the extension spectral moments determined
k] ~ ~ 2 -

a
“r
2

from equation (2.5).

2.5.2 Computational Method

Figure 2.6 shows the overall scheme for computing the extreme tension statistics.
First, the towline governing equations are solved to produce a set of time simulations of cable
behavior. From these, equation (2.3) is solved for the a,,,’s for each towline condition. With
these, the twelve-degree-of-freedom motion equations are solved iteratively, using the equiv-
alent linear towline model to predict ship motions. Once convergence is obtained, the result-
ing towline extension spectrum is used to calculate the "extreme tension", T,,,, which is
defined as

T =oolssot T

and T is the mean static tension.
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Figure 2.6. Data Flow for Computational Scheme

2.5.3 Data Base Development

Ideally, this method for predicting the nonlinear extreme tensions would be used
directly by tow planners and tug operators. However, the computational requirements are

currently beyond the resources available to these potential users. Consequently, a more prac-

tical alternative was developed to bring the results of this analysis to the fleet.

Since the extreme tension depends on tug and tow geometries and weight distributions,
towline characteristics and length, mean tension, towing speed, sea state, and towing direc-
tion with respe~t to the waves, a data base of extreme tensions was developed for various

combinations of these parameters. Table 2.1 lists the particular values used in generating the

data base.

29




The resulting exmeme tensions were plotted against the mean tension and compared
against a set of 100 "standard curves” [2]. Based on that comparison. a table was developed
showing the appropriate standard curve to use for the given combination of towing parame-
ters. The curve selected is the one which minimizes the error between it and the tensions
computed from the non-linear theory. A weighted least squares method was used such that
the curve selected mmimized the error near extremes corresponding to 70 percent of the
breaking strength of the tow wire.

Although the range of towed vessels in the data base of extreme tensions covers most
of the vessels in the Navy, the very largest, aircraft carriers, were omitted. Towing an air-
craft carrier is a rare event, but should the need arise. it is important that Commanding Offi-
cers and Masters be able to predict their ability to safely tow the vessel.

Consequently, a representative aircraft carrier, CVN 65, with displacement of 85,000
long tons, was chosen to be included in the data base. The tables of standard curve choices
that resulted are given in Appendix A. To facilitate use by Fleet personnel, the wave angle 8

is replaced by a heading angle, where

heading angle = wave angle + 180°.
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Tugs: ARS 38 ARS 50/ATS 1 T-ATF 166
Towline dia: 2.00 in 225in 225in
Displacement: 1900 LT 3200LT 2260 LT
Tows Displacement
YRBM Berthing barge 650 LT
FFG1 Frigate 3200 LT
DD 963 Destroyer 6700 LT
AE 26 Ammunition Ship 20,000 LT
LHA1 Assault Carrier 40,000 LT
Wind Speed (kts) 15 20 25 30
Tow Speed (kts) 3.0 6.0 9.0
Towline Length (ft) 1000 1200 1500 1800 2100
Mean Tension (lbs) 10,000 20,000 40,000 80,000 120,000
Wave Angle (deg) 0 60 120 180

Table 2.1. Data Base Towing Parameters.




Chapter 3

Resistance Prediction

In order to use the extreme tension results of the previous chapter, the mean towline
tension must be measured or estimated. In this chapter, I discuss methods for predicting both

the resistance of the towed vessel and the resistance of the towing hawser.

3.1 Tow Resistance

The resistance of a vessel in a seaway at low speeds is not well understood, particulariy
because the added resistance due to waves at low speeds is a poorly understood phenomenon.
Nevertheless, the U.S. Navy Towing Manual [3] gives largely empirical procedures for esti-
mating the resistance of vessels at towing speeds. These have produced reasonably useful

results over the years, and they are adopted herein for lack of any better, practically useful

methods.

The total tow resistance, Ry, is assumed to be made up of four components, and can be

written as
Ry=Ry+Rs+Ry+R;
where
Ry, = calm water hull 1esistance
Ry, = wind resistance
R = added resistance due to waves

R, = resistance due to the tow’s propellers
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The Towing Manual distinguishes between three different types of towed vessels: self-
propelled ships, floating drydocks. and barges. Somewhat different methods are used to
compute the separate components of resistance for each type of vessel, and we will look at

each in turn.

3.1.1 Hull resistance
3.1.1.1 Self-propelled ships

The calm water resistance for self-propelled ships is given (in pounds) as

(2
Ry=125%x| — XA
LA

where R,/A is given as a function of towing speed in Figure 3.1 (reproduced from [3]), and A

is the displacement in long tons. The appropriate curve to be used in Figure 3.1 is given in
Table G-2 of the Towing Manual, which lists data for 141 types of Naval vessels. A twenty-

five percent margin is included to account for hull fouling and other uncertainties.

3.1.1.2 Drydocks

For floating drydocks, the calm water resistance in pounds is given by
Ry =f,x§ X (V/6)’
where
fy =acoefficient depending on the degree of fouling of the hull

S = wetted surface area of the drydock

V3 =tow speed in knots

The values of S and f, are obtained from Table 3.1 (reproduced from [3]).
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3.1.1.3 Barges

The method for barges is precisely the same as for drydocks, except that the wetted sur-

face area S is given by

S = (length) X (width) + (perimeter) X (draft)

] Curve Numbers

60 =

50 -

40 -

RH/ A (Ibs/long ton)

30 ~

20 =

00 - e A R T =

Tow Speed (knots)

Figure 3.1. Hull Resistance Curves for Self-Propelled Ships
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Drydock Class fl S 2 B f3 C
AFDB-1  Section 256’ x 80’ 0.45-0.8 23,000 03 720 070 { 3.800
AFDB-4  Section 240’ x 101’ 0.45-0.8 26,000 0.3 900 0.70 | 4,500
AFDM-1  Section 496’ x 116’ 0.45-0.8 50,000 0.6 750 0.67 | 7.000
AFDM-3  Section 488’ x 124’ 0.45-0.8 52,000 0.6 800 0.67 | 7,800
ARD-1 Section 390’ x 60’ 0.45-0.8 20,000 0.2 250 0.61 2,000
ARD-2 Section 486’ x 71’ 0.45-0.8 34,000 0.2 370 0.61 3,700
ARD-12  Section 492’ x 81’ 0.45-0.8 40,000 0.2 480 0.61 4,400
AFDL-1  Section 200’ x 64’ 0.45-0.8 13,000 04 220 0.70 1,400
AFDL-7  Section 288’ x 64’ 0.45-0.8 19,000 0.4 210 0.70 1,500
AFDL-35 Section 389’ x 84’ 0.45-0.8 38,000 0.3 780 0.67 1,900
AFDL-47 Section 448’ x 97 0.45-0.8 46,000 0.5 420 0.70 | 2,500
AFDL-48 Section 400’ x 96’ 0.45-0.8 48,000 04 1,350 | 0.70 | 2,540
YFD-7 Section 488 x 124’ 0.45-0.8 52,000 0.6 800 0.67 | 7.800
\t(P'}])1-68 Section 474’ x 118’ 0.45-0.8 48,000 0.6 750 0.67 | 7,300
0

Table 3.1. Drydock Towing Coefficit nts
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3.1.2 Wave Resistance
3.1.2.1 Self-propelled ships

For self-propelled ships, the added resistance due to waves is estimated using the
curves in Figure 3.2, reproduced from the Towing Manual, based on the hull form. The
entering argument in these curves is the wave height in feet; the user is expected to use
observed wave height, or to infer wave height based on wind force (Beaufort number) from
data such as that in Table 3.2. The latter approach does not lend itself well to a digital appli-
cation, since a Beaufort number does not correspond to a unique wind speed or a unique
wave height.

A more attractive alternative for computer implementation is to associate a unique
wave height with a given wind speed. This can be readily accomplished using a spectral
description of wave energy, such as the Pierson-Moskowitz spectrum (Figure 2.4).

The Pierson-Moskowitz spectrum is an example of a general two-parameter sea spec-

trum, which is described by
S (o) = (0g*/0’) exp(-B(g/Vy,0)°)
where
S () = frequency spectrum, m’ - sec
o = wave frequency, radians/sec

o, B = nondimensional parameters

g = gravitaitonal acceleration constant, m/sec’

Vy, = wind velocity at 19.5 m above free surface, m/sec
For the Pierson-Moskowitz spectrum, the nondimensional parameters take the values

a=8.1x10" B=0.74
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Figure 3.2. Added Resistance Curves for Self-Propelled Ships

Beaufort Wind Description H,, Ave. Wave Minimum

No. Speed (feet) Length Duration
(kts) (feet) (Hours)

0 <1 Caim

1 1-3 Light air <1 10in 18 min
2 4.6 Light breeze <1 6.7 ft 39 min
3 7-10 | Gentle breeze <1 20-27 1.7-24
(hours)
4 11-16 | Moderate breeze 2.9-4.6 52-71 4.8-6.6
5 17-21 | Fresh breeze 6.1-8.0 90-111 8.3-10.0
6 22-27 | Strong breeze 10-15 134-188 12-17
7 28-33 | Moderate gale 18-26 212-285 20-27
8 34-40 | Fresh gale 30-45 322-444 30-42
9 41-47 | Strong gale 50-64 492-590 47.57
10 48-55 | Stom 71-95 650-810 63-81

Table 3.2. Beaufort Scale (From U.S. Navy Towing Manual)
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Wave heights can be determined from this spectrum in terms of spectral moments, with

the result that (Newman [5])

H = average wave height =2t m,
H,, = significant 1,3 waveheight = 4 \/m_o
where

m, = zeroth moment = total energy in spectrum
= J S(wydo
0

Computing m, for the general two-parameter spectrum gives

i3

Selecting H ,,; as a more relevant measure of wave height than the average wa.e height

when considering towing dynamics, we have
=2 (Vi/g) Vol B
=k V2
giving wave height as a function of wind speed alone. Using English units gives
H,,=0.0186x V2

with Vi, in knots and H,, in feet.

Given the wave height, the added resistance is found directly by entering Figure 3.2

using the appropriate curve indicated by Table G-2 [3].
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3.1.2.2 Drydocks and Barges
For drydocks and barges, an empirical rule is used to compute the added resistance due

to waves:

R,,.=285XBXf,xV'xK

where

R, . = resistance, lbs

B = cross-sectional area below the waterline, ft°
f, = coefficient depending upon bow and stern configuration
V = speed of tow, kts

K =1.2, a 20 percent allowance for rough water and eddies

Table 3.2 gives the values of B and f, for the Navy’s floating drydocks. For barges,

B = (beam) X (draft), f, = 0.2 for typical rake-ended barges or blunt ship-ended barges, and

f=0.5 for square-ended barges.

3.1.3 Wind Resistance
3.1.3.1 Self-propelled ships

The wind resistance for self-propelled ships is given (in pounds) as
Ry=0.00506XC, X A, XK x V3

where C,, is ¢ wind coefficient, found in Table G-2 of the Towing Manual, A; is the frontal
projected area of the ship, also found in Table G-2, X is a heading coefficient, based on the
relative wind direction, and V, is the relative wind speed in knots.

The heading coefficient X is given by

1.0 0<y<20
K={12  20<y<40
04 40<y<90
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where ¥ is the relative wind direction in degrees, with zero dead ahead.
The relative wind speed is found as
VZ=Vi+VE+2V V,cos(180—7)
where

Vi tow speed. knots

Vi wind speed, knots

3.1.3.2 Drydocks and Barges

The wind resistance for floating drydocks is given (in pounds) as

Ry, =0.004 X C X f, X (Vg + Vi)

where
C = cross-sectional area above waterline, sq ft
f = coefficient depending on vessel shape above waterline

and Vi, V, are as before. C and f; are given by Table 3.1.

For barges, the same expression is used as for drydocks, with

C = (freeboard) X {beam) + (height)ppexnouse X (Width)pecxpouse

and f, = 0.60 .

3.1.4 Propeller Resistance

The resistance of a ship’s propeller that is locked in place is given by

R,=3.73TxApX Vi
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where Ay is the projected area of the propeller, found in Table G-2 of the Towing Manual,
and V7 is the tow speed in knots, as before. If instead the propeller is allowed to trail, or
freewheel, this resistance is reduced by half; if the propeller is removed, the propeller
resistance is zero.

Floating drydocks and barges of the types considered here do not have propellers, so

for them the propeller resistance is zero.

3.2 Towline Resistance

The Towing Manual gives two methods for estimating the resistance of a towing haw-
ser. The first is to take ten percent of the total resistance of the tow; the second involves
interpolating a table of data given in the Towing Manual. Neither method is particularly
useful: the first overstates the resistance in most cases, while the second is difficult to apply.

An improved estimate can be made by analyzing the hydrodynamics of the hawser.
Much of the analysis here follows Berteaux [6]. It is assumed throughout that the hawser is
perfectly flexible, that it does not stretch, and that it is symmetrical about its midpoint. The
geometry of a towing hawser is shown in Figure 3.3.

Although the towline is moving through the water, we consider the equivalent problem
of a static cable in a constant horizontal current.

The resistance of the hawser has two components, one due to normal pressure drag, and
the second due to tangential frictional resistance as shown in Figure 3.4. The normal contri-

bution is given by
1 2
D =‘2'P Cond (Vy)

per unit length of cable, and where
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p = density of water (slugs/ft’)

Cpy = normal drag coefficient

I
D =normal drag component
l d = hawser diameter (ft)

V\ = normal velocity component

Since V, =V sin ¢ , the normal drag component becomes
1 2 . 2
Similarly, the tangential contribution per unit length is given by
1 2
F =§P Cprmd (Vy)
or
1 2 2
F =P CprndVicos ¢

where

F =tangential drag component

C,r = tangential drag coefficient

and where V; = V cos ¢ is the tangential velocity component.
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Figure 3.3. Towing Hawser Geometry
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Figure 3.4. Tangential and Normal Forces on a Cable

43




The drag coefficients Cpy and Cp, both vary with Revnold's number. R,. For the
range of Reynold's numbers of interest in tow ing. these coefficients have the approximate
values (Berieaux [6])

Cox=14

Cpy =0.015

To find the total hawser resistance, we must integrate the horizontal components of the
normal and 1angential drag along the length of the hawser. Since both D and F are func-
tions of the angle ¢ . we must first determine the geometry of the hawser.

Considering the static equilibrium of the hawser in the normal and tangentiai directions
vields the following differential equations

df =(Psin¢—F)ds
Tdéd = (D sin” &+ P cos &) ds

where

T = cable tension

P = weight of cable in water

¢ = cable inclination angle

s = curvilinear coordinate along the cable
If we neglect the resistance of the hawser in determining its geometry, the equilibrium equa-
tions become

dl =Psindds
Tdb=Pcos¢ds (3.1)

Eliminating P and integrating over ¢ and T leads to the result

6=tan™ Ps
H To




where T, is the horizontal component of the static tension. This gives the inclination of the
hawser as a function of its curvilinear distance from the midpoint.

Resolving D and F (Figure 3.4) into horizontal and vertical components gives

D,=Dsino
D, =Dcoso
Fy=Fcoso
F,.=Fsing

so the total horizontal resistance of the hawser per differential element is
dR=D,+F,=Dsind+Fcoso

or.
1 2.2 | .
dR =|:§pCDNd V'sm'q)]sm@
[ 2 2. .
+L§pCDT7th cos"¢|cos®

= %p d Vz[CDN Sin’ o +7 Cpr cos’ ¢

Integrating this along the half-length of the hawser gives
r1
R= fzpd VCpysin’ ¢+ Cprcos’ ¢lds ™
0
which can be transformed into

)
R=— dV( )f{ sm(b+7tCDTcos¢)} do (3.1)

where again ¢ = tan™ (:—:) and s is one half the total length of the hawser.

The total hawser resistance Ry, is twice the value given by equation (3.1), and thus
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AN in’ . ]
R.=pd V'I JJ(CD_[SH] 9—:—coso(sin'g+2)—2-|+11:Cmsin(§)] (3.2)
P /. “Lcosd J

Neglecting the effects of the hawser drag on its geometry is not strictly valid, but when
the depth of the hawser catenary, H. is smail compared to the total span from end to end, L,
as 1s usually the case in ocean towing (see Figure 3.4), the difference between the actual
geometry and that of the assumed static catenary is small.

For a hawser moving through the water at a constant speed, as we have assumed
throughout, equilibrium requires that the pull of the tug balance the resistance of the tow and
the drag of the hawser. We have already estimated the resistance of the tow. and equation
(3.2) gives an estimate for the hawser resistance. However, equation (3.2) requires the mean
tension. Ty, as an argument, which is itself a function of the hawser resisiance. This suggests
an iterative scheme for finding the equilibrium configuration. For a given length of hawser,
equation (3.2) is used to compute the hawser resistance at the given speed, vsing the tow
resistance alone as a first estimate of 7;,. The resulting hawser drag is added to the tow
resistance to give a new estimate of the mean tension, which is then used to recompute the
hawser resistance. This process is repeated until convergence is reached; that is, when
successive estimates of hawser resistance differ by less than a predetermined amount.

Tables 3.3, 3.4, and 3.5 give representative samples of hawser resistance found by this
method for several combinations of tow resistance and hawser scope at tow speeds of three,
six, and nine knots.

We can see from t’ 2se results that at higher values of ship resistance, the hawser drag
is constant. This is because the hawser catenary has reached the limit of its ability to adjust

its geometry, and thus the drag is due primarily to the tangential drag component.
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V=3ks Hawser Scope (ft)

Ship Drag 1000 1200 1400 1600 1800 2000 2200
10.000 299 415 563 744 957 1199 1468
20.000 234 290 352 423 505 599 707
50.000 226 271 317 364 411 460 509

100.000 226 271 316 361 406 452 497
Table 3.3. Hawser Resistance (1bs) at 3 knots
V=6kts Hawser Scope (ft)

Ship Drag 1000 1200 1400 1600 1800 2000 2200
10,000 1137 1518 1967 2477 3039 3642 4279
20,000 934 1150 1388 1652 1946 2274 2637
50,000 904 1086 1269 1455 1643 1835 2031

100,000 903 1083 1264 1445 1626 1807 1989
Table 3.4. Hawser Resistance (Ibs) at 6 knots
V =9 kts Hawser Scope (ft)

ShipDrag | 1000 1200 1400 1600 1800 2000 2200
10,000 2411 3108 3882 4720 5609 6538 7497
20,000 2090 2559 3062 3605 4192 4823 5498
50,000 2033 2442 2855 3271 3692 4119 4554

100,000 2031 2438 2844 3251 3658 4066 4475

Table 3.5. Hawser Resistance (Ibs) at 9 knots
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Chapter 4

Program Description

In this chapter I describe an interactive computer program, TOWCALC, which imple-
ments the theory and methods presented in Chapters 2 and 3. We begin with a brief over-
view, then proceed to a more detailed examination. Procedures for installing TOWCALC

are given in Appendix C; Appendix D gives a complete program listing.

4.1 Overview

4.1.1 Purpose

The goal of tlis program is to provide tow planners and tug operators with a computa-
tional tool to aid in their decision making with regard to ocean towing. Since many of the
intended users are enly casual computer users, it is important the program be as transparent
as possible. By this I mean the user should not be required to be especially computer literate,
beyond a basic understanding of how to use an applications program. This requires the inter-
face between the program and the user be as "friendly" as possible, which translates to a lib-

eral use of menus and prompts, and extensive error checking of input.

4.1.2 Intended Users

The intended users of this program are primarily U.S. Navy personnel involved in the
planning and execution of open ocean tows. This includes both staff personnel and ship-
board operators. The most likely staffs to use the program would be Combat Support Squad-
ron staffs, Military Sealift Command (MSC) personnel, and the office of the U.S. Navy
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Supervisor of Salvage (SUPSALYV). Afloat personnel would include the Commanding
Officer and wardroom (other officers) of U.S. Navy towing salvage vessels, and the Masters

and mates of MSC ocean going tugs.

4.1.3 Hardware Requirements

TOWCALC was developed for use on IBM and compatible micro-computers running
under IBM PC-DOS™ or Microsoft MS-DOS™ versions 3.2 and higher, equipped with a
hard disk drive, a graphics card, and a graphics monitor. Although it will work with both
monochrome and color monitors, color is not used. A printer is also required.

Supported graphics devices include the IBM Color Graphics Array (CGA), Enhanced
Graphics Array (EGA), and Hercules monochrome graphics. Better results are obtained on

the higher resolution EGA and Hercules devices.

4.1.4 Programming Environment

TOWCALC is written in the C programming language, using the Microsoft Optimiz-
ing C Compiler™ Version 5.0; graphics routines use the Halo *88™ graphics kernel. C was
chosen because it lends itself to structured programming, and because it provides complete
control over all aspects of the computer. This is particularly important in developing a
"friendly" user interface.

Several of the C functions used in TOWCALC are from a library written by Doerry
[7]; the plotting functions are modified versions of those in a library by Milgram [8].

4.1.5 User Interface
The user interface is designed to make this program as simple to use as possible.
Menus and prompts are used extensively, eliminating the need for the user to learn a com-

mand set. Some of the important elements of this interface are described below.
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The basic display is a reverse video window in the center of the screen. Program
options are selected from popup menus; cursor keys are used to move a highlighted bar from
choice to choice, or the number of the selection may be pressed. Pressing the escape key
generally moves up one level in the overall menu structure.

The user enters data by typing information on the keyboard, which is written to the
screen in the appropriate location. Editing of data is accomplished by pressing the appropri-
ate function key corresponding to the item, listed in a menu usually shown at the bottom of
the display.

Error and warming messages are displayed in a popup window which appears in the
center of the screen; the user presses any key and the message disappears, restoring the dis-
play beneath it. The action taken by the program in response to an error or a warning
depends on the context of the situation.

When prompted to respond "yes" or "no", pressing the return or enter key (<) gener-
ates a default response, usually "yes".

The interface functions (windows, popup menus, screen display) achieve a nearly
instantaneous response by writing directly to video RAM (random access memory). They

are based on a set of functions by Schildt [9].
4.1.6 Options

After an initial title screen (Figure 4.1) a popup menu appears (Figure 4.2) giving the

five main options in this program:
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1) Select Tug

2) Select Tow

3) Estimate Dynamic Tension
4) Print Report

5) QUIT

Figure 4.3 shows this menu structure schematically. A brief description of each option
follows; a more detailed discussion will be given in later sections.

Select Tug. The user selects one of four U.S. Navy tugs, sets the towline, or hawser,
length, and sets the size and length of the chain pendant which connects the hawser to the
tow.

Select Tow. Here the user enters the characteristics of the towed vessel, the desired
towing speed, and environmental parameters. The resistance of the tow and of the towline
are esumated, using the methods of Chapter 3, and the ability of the chosen tug class to tow
the vessel at the desired speed is evaluated. Three different types of vessels are considered:
self-propelled ships, floating drydocks, and barges. Submarines are not included.

Estimate Dynamic Tension. In this option, the results of Chapter 2 are implemented
to predict the extreme towline tension. The user may elect to use the estimated mean tension
from the previous option, or to enter the actual mean tension as measured at sea. The user
may choose to plot (on screen) the standard tension curve, to compute and plot the effects of
changing tow speed, or to compute and plot the effects of changing towline length. These
last two options give the user an immediate look at how tow speed and towline length affect
extreme tension.

Print Report. This option produces a file containing the most recent data and results.
If the user so chooses, a printout is made of this file.

QUIT. This option terminates program execution and returns control to the operating

system.
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SUPSALV
TOWING CALCULATIONS

4 COMPUTATIONAL T00L FOR
i
J OPEN OCEAN TOWING

Press anv kev % scabnue

Figure 4.1. TOWCALC Title Screen

—_—
|PROGRAM OPTIONS
AR

1} Salect Tug

2) Select Tow

3) Estimate Dynamic Tension
4) Prant Report

5) QUIT

Figure 4.2. Main Program Options
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Select Estimate
Tu Dynamic

Tension

QUIT

Select Print
Tow Report

| PROGRAM OPTIONS |

Figure 4.3. Program Options Menu Structure
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A session of TOWCALC gererally proceeds sequentially from Select Tug through
Print Report. At startup, the only valid options are Select Tug, and QUIT; choosing any
other option will gen-rate an error message, requesting the user to select a tug. Once a tug is
selected, Select Tug, Select Tow, and QUIT are valid options; choosing Estimate Dynamic
Tension or Print Report prompt the user to select a tow. Print Report may only be
selected once the previous options have been completed.

The following sections discuss each option in more detail.

4.2 Tug Selection

When this option is chosen, a second menu is displayed (Figure 4.4), giving the user
three choices:
1) Enter new data
2) Edit existing data
3) Retrieve data from file

At the beginning of a session, only options 1) and 3) are allowed; choosing 2) generates
an ervor message. Choosing option 3) will also produce an error if no tug data files have
been previously saved.

Enter new data. Here, the user selects one of four Navy tug classes, chooses the tow-
line length, and sets the size and length of the chain pendant. A popup menu is used to select
the tug class (Figure 4.5), and the remaining data is typed directly (Figure 4.6).

The four tug classes are the ARS 38 class salvage ship, the ARS 50 class salvage ship,
the ATS 1 class salvage ship, and the T-ATF 166 class fleet tug. Table 3.1 lists some of the
principal characteristics of each ship class.

Once a tug class is chosen, TOWCALC automatically assigns the hawser diameter, as

this is a characteristic of each class (see Table 4.1).
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Optaions

1) Enter new data
2) =Edxt exxsting data
3) Retrieve data file

Figure 4.4. Tug Options

TUG DATA
Class: ARS 38
ARS 50
Hawser ATS 1
drameter: T-ATF 166

scopa: £t

Chain pendant:
size: un

scope: £t

Please enter data.

Figure 4.5. Selecting Tug Class
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As data is entered, it is checked for errors and consistency. Invalid entries generate an

error message prompting the user to try"again. Negative lengths and sizes are disallowed.

The towline length is compared to the maximum length of hawser available on the chosen

tug— lengths exceeding this value are not allowed. Upper bounds or chain pendant size and

length are arbitrarily set at 20 inches and 500 feet.

Characteristics ARS 38 ARS 50 ATS 1 T-ATF 166
Length (feet) 2135 255.0 282.7 225.0
Beam (feet) 43.0 52.0 50.0 42.0
Draft (feet) 16.0 17.5 18.0 15.0
Displacement (LT) 1900 3282 3117 2260
Cruising Range 9400/12.5 8000/8.0 10000/13.0 | 10000/13.0
(nm / kts)

Maximum Sustained 145 15.0 16.0 15.0
Speed (kts)

Shaft Horsepower 3000 4200 6000 7200

Table 4.1. Towing Vessel Characteristics

After the data is entercd, the user has the option to edit his or her choices. The program
asks if all data is correct: typing "yes" or pressing + confirms this is so (Figure 4.6). If not,
typing "no"” prints a menu at the bottom of the display (Figure 4.7), showing the function key
that must be pressed to change a given item. The choices are:

F1) Tug class

[F2) Hawser length

F3) Chain pendant size
F4) Chain pendant length

Again, hawser size is set avtomatically. Pressing the "insert" key (Ins ) quits editing.
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UG DATA

Class: ARS 50

Hawser
drameter: 2.25 zn
scopa: 1300 £t
Chain pendant:
size: 2.25 =:n
scepe: 90 ft

Is all data correct? {ves/no):

Figure 4.6. Entering Tug Data

TUG DATA

Class: ARS 50

Hawser
diamater: 2.25 an

scope: 1500 £t

Chain pandant:
srnze: 2.25 1n

scepea: 90 £t

Fl Class F2 Wire scope
F3 Chain size F4 Chain scope

Prass INS to continue

Figure 4.7. Editing Tug Data
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Once all data is correct. the user is given the option 1o save the data to a file
(Figure 4.8). Typing “ves” or pressing + generates a prompt for a file name (eight charac-
ters maximum). and the data is then stored in a file on the computer’s hard disk with the file
extension ".TUG" (Figure 4.9). An error message is displayed if invalid characters are
included in the file name (characters not allowed by DOS), or if the file could not be opened
for some reason. The program then returns to the main menu, with Select Tow highlighted.

Edit existing data. Once a set of tug data have been entered during a given session,
this option may be used to modify that data. The tug data summary 1s immediately displayed
(Figure 4.6), with the prompt to confirm that data is corcect. As before, typing "no” allows
editing; typing “yes" or pressing + displays the prompt to save to file.

Retrieve data from file. Choosing this option prompts the user to enter a tug file
name (Figure 4.10}. If a tug data file of this name has been saved on the hard disk, the pro-
gram will retrieve the data stored there. If the file does not exist or can’t be opened for some
other reason, or if the file is not a tug file, an error message is displayed. Typing "Q" at the
file name prompt will return the user to the tug options menu. Once data is retrieved, this
option behaves exactly as the Edit Existing data option

In ali cases, completion of Select Tug returns the user to the PROGRAM OPTIONS
menu, with Select Tow highlighted.

Figure 4.11 shows the organization of this program module.
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Class: ARS 50

Hawser
drezeter: 2.25

scepe: 1500 £c

Chaxn pendant:
sxze: 2.25 zn

scepe: 9¢ £t

Save data to f£ila? (yes/no):

Figure 4.3. Save Tug File Prompt

Class: ARS 50

Hawser
drameter: 2.25 ain
scope: 1500 ft
Chain pendant:
siza: 2.25 1in
acope: 90 ft

Enter tug file name:

TUG DATA

ARS50
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'TUG DATA

Ratrieve File

1 Enter name of tug file
! to retrieve (8 char max):

Type Q' to quit

Figure 4.10. Retrieve Tug Data File
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Select Tug

;:

4’ En’rer Data [ Display Data |

|
| Dlsplay Data |

Contin

i Continue l

[ Continue

PROGRAM

Get Filename,
Retrieve Data

| Display Data |

Continue

[Continue

OPTIONS

Figure 4.11. Program Flow: Select Tug Module
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4.3 Tow Selection

This option accomplishes three separate functions: entering data, estimating tow and
hawser resistance, and estimating tug capability. In this section we will look at each of the
three functions in turn, focusing on the differences dictated by the type of tow vessel chosen.

As in the Select Tug option, when Select Tow is chosen a second menu is displayed.
giving the same three choices as before (Figure 4.12):

1) Enter new data

2) Edit existing data

3) Retrieve data from file
The same comments regarding error messages apply here, except that option 3) generates an
error if no tow files have been saved.

With each of these options, a menu is displayed to select the type of vessel to be towed
(Figure 4.13):

1) Self-propelled ship
2) Floating drydock
3) Barge
These choices correspond to the three methods for estimating towing resistance discussed in

Chapter 3.

4.3.1 Entering New Data
The process of entering data is similar for all three types of vessel, but the details differ
because the data required to estimate resistance is different for each. Figure 4.14 shows this

process schematically for self-propelled ships.
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| TOW DATA

Options

1) Bnter new data
2) Edat existing data
3) Retrieve data file

Figure 4.12. Tow Data Options

TOW DATA
Select Type
1) self-propelled szhips
2) Floating drydocks
3) Bargaes
| |
| \

Figure 4.13. Select Tow Ship Type
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r Select Tow —I

| New I !| Edit | l File |

5

| Enter Tow Data ]

1

L ijom“inue |

Display Table G-2; - n
Select Ship Class |_Display Ship Data |

4
1 l
rl Continue J | Edit |
1
| Continue |

l

| Compute Resisfcnce]

|  Display Results |

| Evaluate Tug |

1
1 l l
Use Best Use Orig. Show PROGRAM
Speed Speed Graph OPTIONS

——

Figure 4.14. Program Flow: Enter New Data for Ships




4.3.1.1 Self-Propelled Ships

Entering Tow Data. When this ship type is chosen, the user is prompted to enter the

following data (Figure 4.15):

Hull number. This is the standard Naval designation for ships. For example,
BB 63 refers to a battleship with hull number 63; CVN 65 refers to a nuclear-
powered aircraft carrier with hull number 65. Entry may be made in either upper
or lower case characters; TOWCALC converts all to upper case.

Full load displacement. This is the ship’s weight, expressed in long tons of 2240
pounds.

Tow speed. The desired towing speed in knots.

Wind speed. The maximum expected sustained wind speed in knots.

Relative wind direction. The direction from which the wind is blowing with
respect to the ship’s heading, in degrees. Wind blowing from dead ahead has a
relative direction of zero degrees; wind blowing from deac astern, 180 degrees.
Propeller status. A popup menu gives the choices "Locked", "Trailing", or "Re-

moved" (Figure 4.16).

As in Select Tug, data is checked for errors and consistency. Invalid entries generate

an error message prompting the user to try again. Errors will be given for:

numeral as first character in hull number,
negative displacement,

negative tow or wind speed,

displacement greater than 100,000 long tons,
tow speed greater than 12.0 knots,

wind speed greater than 48.0 knots,

relative wind direction greater than 360 degrees, or between 70 and 110 degrees.
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The limut on displacement is enforced because the data base of ship types has no infor-
mation for larger ships. Similarly, 48.0 knots wind speed is the upper limit for the added
resistance curves. The extreme tension data base does not cover beam seas, associated with
wind directions between 70 and 110 degrees relative, primarily because the motions of the
tug under such conditions, particularly roll, are more restrictive than towline tensions. Tow-
ing speed 1s limited to 12.0 knots partly due to safety considerations, and partly due to the
power limitations of Navy towing vessels.

Warning messages will be given for the following conditions:

« displacement less than 350 long tons, or greater than 91,000 long tons but less than
or equal to 100,000 long tons,

« tow speed greater than 10.0 knots but less than or equal to 12.0 knots,

» relative wind direction less than zero or between 180 and 360 degrees.

Displacements in the warning range are not covered specifically by the Towing Manual
data base, but reasonable estimates may be made using data for the ship listed that is nearest
in size. Tow speeds greater than 10.0 knots are unusual, but may occur under special circum-
stances, so TOWCALC accepts speeds in this range. Relative wind directions in the range
given here are converted to the corresponding angle between zero and 180 degrees.

Editing. Once the data is entered, TOWCALC prompts the user to verify that all is
correct. As before, if all data is correct, typing "yes" or pressing + confirms that this is so.
If not, typing "no" prints a menu at the bottom of the display, with the choices (Figure 4.17):

FL Hull number

T2) Full load displacement

B3 Tow speed

F4 Maximum expected wind speed

F5 Relative wind direction
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F6 Propeller status
To quit editing, press Ins .
Selecting Ship Class. In order to make resistance predictions using the method of
Chapter 3, TOWCALC must make use of the data provided by Table G-2 of the Towing
Manual. This data is stored in a file on the computer, but the user must specify which ship

class to use. TOWCALC displays a portion of this data file on the screzn, and the cursor

keys (=, v, <, >, Pelp,, PeDn,, Home, End ) are used to move the highlighted bar

from choice to choice. Pressing = makes the selection. Initially, TOWCALC searches the
data file for the closest match to the hull number the user entered, and displays that ship type
at the top of the screen (Figure 4.18). If it cannot find an exact match, it looks for a matching
hull type, such as "DDG" or "CVN", and displays the first ship of that type at the top of the
screen. If no match is found, the first ship type in the list is displayed.

Along with the hull number of the ship class, TOWCALC displays a description, such
as "GUIDED MISSILE DESTROYER", the displacement in long tons, the frontal projected
windage area, and the projected propeller area. These are to help the user make the best
selection possible.

After the user selects a ship class, TOWCALC displays the following data and

prompts the user for verification:
+ hull number ercered by the user,
+ ship ciass selected,
+ actual displacement,
» tabulated displacement,
» frontal projected windage area,
» wind coefficient,

» propeller area,
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TOW CATA

Hull nc:

Full load displacemant: tons

Tow speed: kts

Max expected wind spd: kts
: Rel wind direction: deg

Propeller status:

Please enter ta.

Figure 4.15. Entering Tow Data for Self-Propelled Ships

PN
| TOW DATA
4

Hull no: DDG 51

Full load displacement: 8500 tons
Tow speed: 6.0 Xkts
Max expected wind spd: 25.0 kts

Rel wind dairection:

i
. Locked
Propeller status: | Trailing

| Removed
Please enter datl———mm

Figure 4.16. Propeller Status Menu
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I TOW DATA

| Hull no: DDG 51

full lcad displacemant: 8500 tons
Tow 3peed: 6.0 kts
Max expected wind spd: 25.0 kts
Rel wand daraction: 0.0 deg ;
Propeller status: raxling ;

P1 Hull F2 Dasp F3 Tow F4 Wind
F5 Rel wind F6 Prop status

- Press INS to continne ——————

Figure 4.17. Editing Tow Data for Ships
/ N

WINDAGE PROP

CLASS DESCRIPTION DISP ARER AREA
DDG 51~53 GUIDED MISSILE DESTROYERS 8,300 6,900 254
DDG 993-994 GUIDED MISSILE DESTROYRRS 8,300 5, 0008 254
DEDG 37-46 {(&X DLG €/9%) GOUIDED MISSILE DESIROYERS 6,156 3,000 228
DDG 2-24 GULOED MISSILE DESTROYERS 4,500 2,256 178
DDG 31~34 GUIDRD MISSILE DESTROYERRS 4,156 2,100 154
DD 863-592,9597 DRSTROYERS 7,810 4,400 254
BD 931-951 DESTROYERS 4,200 2,100 1943
DD 445 CLASS DESTROYERS 3,040 1,400 134
DD 652 CLASS DESTROYERS 3,400 1,400 158
DD 710 CLASS DESTROYERS 3,840 1,450 158
DE 1006 CLaSS DESTROYER ESCORT 1,914 1,342 79
FFG 7-61 GUIDED MISSILE FRIGATES 3,585 2,200 170e
FFG 1~6 (DEG) GUIDED MISSILE FRIGATES 3,426 1,713 131
FF 1082~1097 (DE) FRIGATES 3,300 2,020 131
FF 1040-105%1 (DE) FRIGATES 3,400 1,718 132
LCC 19-20 AMPRIBIOUS CCMMAND SHIPS 18,650 7,360 220s
LEA 1-5 AMPHIBIOUS ASSAULT SHIPS 39,300 11,500 262
LPE 2~12 AMPHIBYOUS ASSAULT SHIPS 18,800 6,700 155
LPD 4-15 AMPRIBIOUS TRANSPORT DOCKS 17,000 8,350 175
LPD 1-2 AMPHIBIOUS TRANSPORT DOCKS 14,665 8,300 178

{(Items marked with ‘s’ are best estimate.)
Usa arrow keys, {[pgupl, {pgdn}, {home}, [end] to view choices.

o /

Figure 4.18. Selecting Ship Class
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» curve number for hull resistance,
+ curve number for added resistance due to waves.
If data needs editing, an edit menu is displayed, as before, with the choices (Figure 4.19):
FL Actual displacement
F2 Frontal windage area
F3 Wind coefficient
F4 Propeller area
The resistance curve numbers are not subject to editing, as these are unique to the ship
class selected. Pressing Ins ends editing.
Saving to File. The steps to save tow data to a file are the same as in Select Tug,

except data is stored in a file with the extension ".TOW",

4 a

SHIP DATA

Hull number: DDG 51
Class: DDG 51-53

Displacement

Tabulated: 8300 tons
Frontal area: 6900 sq ft f
Wind coefficient: 0.70 |
Propeller area: 254 sq ft i
Hull resistance curve: 4
Wave resistance curvae: 1

|
I
I
l
9
|
i
I Actual: 8500 tons
|
|
]
|
b
i
|
|
l
l
|

l
i
F1 Disp P2 Front F3 Wind P4 Prop |
|
]
i

lre————— press INS to continue ———————

Figure 4.19. Editing Ship Data
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4.3.1.2 Floating Drydocks

Entering Tow Data. When this ship type is chosen, a popup menu is displayed show-
ing the fourteen drydock types listed in Table 3.1 (Figure 4.20). When the user makes a
choice, TOWCALC reads the data for that drydock type from a file. Then the user is
prompted to enter a value indicating the hull condition of the drydock: this 1s a scale from
zero to ten, with zero representing a clean bottom and ten representing a bottom heavily
fouled with marine growth (Figure 4.21). The scale value 1s used to compute the value of the
coefficient f; in Table 3.1. Next, TOWCALC asks for the tow speed, wind speed, and rela-
tive wind direction (Figure 4.22).

Data is checked for errors and consistency, as always. Invalid entries generate error
messages; the same criteria for ship tow data apply here.

Estimating Displacement. The Towing Manual does not provide the displacement of
drydocks in Table 3.1. This information is needed later, though, when matching the drydock

against the ships in the extreme tension data base. TOWCALC estimates the displacement,

A, as follows
A= C, x Length X Beam X Draft
where
C,= _4 = block coefficient
LxBXT

Drydock length and beam are found in Table 3.1, but the draft must be estimated using

B
Draft= ——
C,xBeam
where
= —-E—— = Maximum section coefficient
*~ Beam X Draft
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and B is the underwater cross-sectional area, given in Table 3.1. The block coefficient, C,,

and the maximum section coefficient, C,, are approximated as
C,=08
C.=09
Editing. Once the data is entered, TOWCALC displays a summary and prompts the
user to verify that all is correct. If it is not, typing "no" prints a menu at the bottom of the
display, with the choices (Figure 4.23):
FL, Drydock type
F2, Hull condition
F3i Tow speed
F4; Wind speed
F5) Relative wind direction
Pressing FL displays the popup menu of drydocks as before; selecting a different dry-
dock causes TOWCALC to read a new set of coefficients from file. Pressing Ins, quits edit-
ing, as always.
Saving to File. The steps here are identical with those for self-propelled ships.

Figure 4.24 shows schematically the process for entering drydock data.
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A¥DB-1
AFDB-4
AFDM~-1
AFDM-3
ARD-1
ARD=-2
ARD-12
AFDL-1
AFDL-7
AFDL-35
AFDL-~47
AFDL-48
YFD-7

'SELECT DRYDOCK,

Sactien
Sectaon
3-Prace
3~-Pirece
i-Pirece
1-Prece
1-Pirece
1-Prece
1-Piece
1-Preace
1-Piece
1-Prece
3-Piace

YFD-68 to 71 3-Piece

256/
2407
496/
488/
390/
486°
492’
2007
288’
389/
448/
400/
488’
474’

oM oMW

e

E - -

80/ '
101’
116’
124

< 607

7y
81’
64’
64/
84/
97/
96/ '
124 !
118/ !

Figure 4.20. Select Drydock Class

HULL CONDITION

Clean hull (no growth)

Enter hull condation:

Fouled hull (heavy growth)

Please entaer data.

Average hull (moderate growth) = 5

- 10

Figure 4.21. Entering Hull Condition
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! "TOW DATA

|
|
f L }
| |
i
]
Tow speed: kts
I
}
Max expected wind speed: kts
l
Relative wind direction: deg |

Please enter data.

Figure 4.22. Entering Drydock Tow Data

DATA SUMMARY

Name: AFDB-1

Hull condation: 5.0

Tow spaed: 5.0 kts
Max expected wind speed: 25.0 kts
Relative wind direction: 0.0 deg

Fl Name F2 Hull F3 Tow
P4 Wind F5 Rel

Press INS to continue

Figure 4.23. Editing Drydock Tow Data
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r Select Tow l

[ Edit '

| Dock ]

Select Drydock Type;
Retrieve Data

|

Enter Hull Condition,
Dock Tow Data

| Estimate Displacement |

l

Display Summary |

|

| Compute Resis’fcnce]

|  Display Results |

Continue
l Evaluate Tug |
1
l l l l
Use Best Use Orig. Show PROGRAM
Speed Speed Graph OPTIONS

Figure 4.24. Program Flow: Enter New Data for Drydocks
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4.3.1.3 Barges
Figure 4.25 shows schematically the process of entering barge data.
Entering Barge Dimensions. When this ship type is chosen, the user is prompted for
the following data (Figure 4.26):
» Barge name. This is generally the Naval hull designation, such as "YFN 89" or
"YC 1170".
» Hull length. The length of the barge at the waterline, in feet.
» Beam. The beam of the barge at the waterline, in feet.
« Hull depth. The depth of the barge from the keel to the main deck, in feet.
s Draft. The draft of the barge, in feet.
» Deckhouse length. The length, in feet, of the barge’s deckhouse, if one is present,
or of any deck cargo, if not.
¢ Deckhouse width. The width of the deckhouse or deck cargo, in feet.

» Deckhouse height. The height of the deckhouse or deck cargo, in feet.

o

« End shape. A popup menu is displayed giving the choices "Rake ended", "Ship
ended"”, and "Square ended" to indicate the shape of the bow and stern of the barge

(Figure 4.27).

As always, data is checked for errors and consistency. Invalid entries generate an error
message prompting the user to try again. Errors will be given for:
+ numeral as first character in hull number,
* negative lengths,
+ hull length greater than 1000 feet,
¢ beam greater than 500 feet,
+ hull depth greater than 100 feet,

draft deeper than hull depth,

deckhouse length greater than hull length,
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I Select Tow I

e ]

o]

Enter Barge
Dimensions

l
l l

| Continue| | Edit

|

Enter Hull Condition, |

Barge Tow Data

t

| Estimate Displacement |

|

Display S
|7 isplay Iummory I

—-—l Compute Resisioncel

| Display Results |

1

|  Evaluate Tug ]
:
: | 1 l
Use Best Use Orig. Show PROGRAM
Speed Speed Graph OPTIONS

Figure 4.25. Program Flow: Entering New Data for Barges
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BARGE DATA

Name or hull no:
Hull daimensions

Length: b3

. Beam: <
Depth: {3 i
Draft- £t

. Deckhouse dimensions
Length: £t
Width: t
Heaght: b3

End shape:

A

Figure 4.26. Entering Barge Dimensions

BARGE DATA

Name or hull no: YC 1711
Hull dimensions

| square anded

Length: 150.C £t
Beam: 50.0 £t
Depth: 12.0 ft (
Draft: 8.0 ¢t
Deckhouse dimaensions
Length: 50.0 £t
} Wadth: 30.0 £t |
Height: 10.0 £ |
— |
End shape: | Rake ended
| ship aended |
!
J

Figure 4.27. Barge End Shape Menu
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» deckhouse width greater than beam,
» decrhouse height greater than 100 feet.
The upper bound. on dimensions are somewhat arbitrary, as barges are rarely as large as the
maximum dimensions specified here. The intent is to catch typing mistakes by the user.
Editing Barge Dimensions. Once the barge dimensions are entered, TOWCALC
prompts the user for verifization; typing "no" at the prompt prints the editing function key
choices along the left side of the display, corresponding to (Figure 4.28):
FL Barge name
F2 Hull length
F3) Beam
'F4) Hull depth
5 Draft
F6) Deckhouse length
F7) Deckhouse width
F8) Deckhouse height
F9) End shape
Any changes made are checked for errors and consistency. Pressing Ins quits editing.

Entering Tow Data. After the dimensions have been entered and confirmed, TOW-
CALC prompts for the same tow data requested for drydocks: hull condition, tow speed,
wind speed, and relative wind direction. The same error checks are made here as for drydock
tow data.

Editing Tow Data. Once all data have been entered, the usual prompt appears for edit-

ing. The procedure is the same —the menu is printed at the bottom of the display, with the

choices (Figure 4.29):
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] - -
’ BARGE DATA

Fl Name or huil no: YC 1711
Hull dimensions

I F2 Length: 150.0 £t
' F3  Beam* 50.0 ft !
r4 Depth: 12 0 £ '
ES Draft: 8.0 ft .
Dackhouse dimensions |
| F6 Length 50.0 £t |
 F7  width. 30.0 £t |
| F8  Height. 10.0 £t |
! }
! P9 End shape: Rake ended |
! |
| |
| 1
= e ——1

Press INS to continue

Figure 4.28. Editing Barge Dimensions

-/
DATA SUMMIRY|
]

Name or hull no: YC .711

Hull condation: 5.0

Tow speed: 8.0 kts
Max expected wind speed: 20.. kts
Relative wind diraection: 0.0 deg

| F1 Name F2 Hull F3 Tow
P4 Waind F5 Rel

Press INS to continue ——————

Figure 4.29. Editing Barge Tow Data
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Fl Barge name
F2 Hull condition
F3: Tow speed
F4; Wind speed
F5 Relative wind direction
Any changes are checked for errors; pressing Ins, quits editing.

Estimating Displacement. The displacement of the barge is needed for comparison
with the extreme tension data base. TOWCALC estimates the displacement of barges using
the same relationship as for drydocks, and using the same values of block coefficient and
maximum section coefficient:

A =C, x Length x Beam X Draft

Saving to File. The steps here are identical with those for self-propelled ships and
floating drydocks.

4.3.2 Editing Existing Data

Once data has been entered for a particular tow, the user may make changes by choos-
ing the Select Tow option from the main menu, then choosing Edit existing data. The pro-
cess is shown schematically in Figure 4.30, and since the steps are different for each ship

type, they will each be discussed in turn.

4.3.2.1 Self-Propelled Ships
Here, TOWCALC immediately displays the tow data entered previously, in the same
format. The edit prompt appears, and the menu of choices is the same as before

(Figure 4.17).
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Next, TOWCALC displays the ship data. and prompts for editing (Figure 4.19). Noie
there is no option to change the ship class: to do so, the user must return to the Seiect Tow
option and follow the original path for entering new data for a self-propelled ship.

Once editing is complete, the user is prompted to save the data to a file, as before.

4.3.2.2 Floating Drydocks
This option displays a summary of all drydock data. and prompts for editing. The edit
menu is the same as before, and TOWCALC behaves the same as when entering new data.

After editing, the user is prompted to save the current data to file.

4.3.2.3 Barges

TOWCALC displays a summary of barge dimensions and prompts for editing
(Figure 4.28). After editing the dimensions, the barge tow data (hull condition, tow speed,
etc.) are displayed and another editing prompt is given (Figure 4.29). Finally, the user is

prompted to save data to file.
4.3.. Retrieving Data Files

The procedures for retrieving tow data files are similar to those in Select Tug; Figure

4.31 shows the steps involved for all three ship types.
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| Select Tow

e CES TR

New |
]
[Swp } [ Dock ]
' |
1
Display Display Display
Tow Dock Tow Barge
Data Data Dimensions

| Continue | Contin Continue
Display Display
Ship Barge Tow
Data

! Continue l
-EL ‘
. Compute .
Resistance Edit
?Conﬁnue' Continue
Save

lConﬁnueI Continue

Compute Evaluate Compute
Resistance Tug ! Resistance

Figure 4.30. Program Flow: Edit Existing Tow Data

83




Select Tow

New

| Edit l

[ Ship_|

Barge

Get Filename;

Retrieve data

Get Filename;
Retrieve data

Get Filename;
Retrieve data

i
Display
Tow
Data

-

Display
Dock Tow
Data

t
1

Dimensions

Display
Barge

)

Edit
!_Q_O_n_—ﬁﬂ"zl Continue
| Continue !
Display Display
Ship Barge Tow
Data Save Data
| Con’rinue| ;i
Compute -
Continue Resistance Continue
| Conﬁnuel [&Tl_n_@
i
Compute Evaluate Compute
Resistance Tug Resistance

Figure 4.31. Program Flow: Retrieve Tow Data File




If data for a particular tow have been saved to file, that data may be retrieved by choos-
ing Select Tow at the PROGRAM OPTIONS menu, then selecting Retrieve data from
file. After choosing the ship type, the user is prompted for a file name. An error message
appears if invalid characters are entered, or if the file could not be opened. Additionally,
TOWCALC checks that the file is a valid tow file (with the extension ".TOW"), and further
checks thar the data matches the specified ship type. If these conditions are not met, an error
message is displayed and the user is prompied to try another file name. Typing "Q" returns
the user to the tow options menu.

Provided the tow file is valid, TOWCALC reads the data file. From this point, the

steps are the same as in Editing existing data for each ship type.

4.3.4 Resistance Predictions

When all data for a given tow have been entered and edited to the user’s satisfaction,
TOWCALC computes the resistance of the tow and of the towline at the desired towing
speed, using the methods described in Chapter 3. Since the results are presented differently

for each ship type, we will look at each in turn.

4.3.4.1 Self-Propelied Ships
For this ship type, a separate summary is displayed, showing (Figure 4.32):
« Wind resistance,
> Wave height,
» Added resistance due to waves,
» Hull resistance,
> Propelier resistance,
* Total tow resistance,

» Hawser re<istance,




RESISTANCE !

' Wind resistance: 21996 1bs !

i Wave height: 11.6 £&

' Wave res:istance: 15895 1bs
Hull resistance: 10625 1bs
ropeller resistance: 11865 1lbs
Total tow resistance: 60381 1lbs
Hawsaer resistance: 943 1bs
Mean tension: 61324 lbs

lz=——===—= Presg INS to continue —————o"=!

Figure 4.32. Resistance Summary for Self-Propelled Ships

RESISTANCE

Drydock: A¥DB-1
Table G-4 data

£1: 0.€3
£2: 0.30 i
£3: 0.70 ]

Wetted surface area: 23000 sq ft
Cross sectional area

Below waterline: 720 aq £t
Above waterline: 3800 sqg ft
Resistance

PFrxctaocnal: 2983 lbs
Wave forming: 18468 1ks
Wind: 9576 lbs
Hawser: 956 1lbs
Total: 38027 lbs

Prass INS to continue =————=

Figure 4.33. Resistance Summary for Floating Drydocks
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« Mean towline tension.

When the user is done viewing this screen, pressing Ins continues program execution.

4.3.4.2 Floating Drydocks
For drydocks, the resistance predictions are listed along with a summary of the drydock
data (Figure 4.33). The resistance is broken down as follows:
« Frictional resistance,
+ Wave forming resistance,
« Wind resistance,
« Hawser resistance,
« Mean towline tension.
Again, when the user is done viewing this screen, pressing Ins, continues program

execution.

4.3.4.3 Barges
For barges, a summary display similar to that for drydocks is shown (Figure 4.34). The

resistance predictions displayed are the same as those for drydocks.

4.3.5 Tug Evaluation

So far, the choice of tug, tow, and tow speed have been made independently. Clearly,
this is not possible it practice, since a given tug has a fixed engine plant, with finite power.
Part of that power provides thrust to drive the tug through the water at a given speed, and the
rest is available for towing. If the mean towline tension at a given tow speed exceeds the
available towing thrust, the tug will be unable to make that speed. To address this problem,
TOWCALC evaluaies the ability of the g to pull the tow at the given speed.
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Figure 4.35 gives curves of available thrust versus towing speed for the four classes of
Navy towing vessels used in TOWCALC [3]. At zero speed, the maximum instailed power
is available as thrust, the so-called bollard pull condition, while at the ship’s maximum free
running speed, the available thrust is zero.

After predicting the resistance of the tow, TOWCALC evaluates the tug/tow/towspeed
combination as follows. First it computes the available thrust (also called available tension)
by interpolating the appropriate curve in Figure 4.35 at the desired tow speed. Next, the
"best possible” tow speed is found by iteratively computing the tow resistance and towline
resistance at each speed (starting at zero), computing the available tension art that speed, and
comparing the two. If the available tension is greater than the mean towline tension, the tow
speed is increased by one knot. This continues until the available tension is less than the
mean tension—the "best” speed is the last speed at which the available tension exceeded the
mean tension,; this speed may be greater than or less than the desired tow speed. An exact
solution is not computed because the accuracy of the resistance prediction methods dees not

warrant such precision.
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I

i RESISTANCE

| ————————e
| Name or hull no: YC 1711

I pata correasponding to Table G-4
1

H

£1: 0.63
£2: 0.20 ‘
£3; 0.60

' Wetted surface area: 10700 sg £t
Cross sectional area

i Below waterline: 400 sq £t

| Above waterline: 600 sq ft |
|  Resistance

| Frictional: 4644 1bs
| Wave_forming: 132 lbs |
I Wind: 951 1lbs |
| Hawser: 2552 lbs '
| Total: 8279 lbs |
[

L

— Press INS to continue =——————

Figure 4.34. Resistance Summary for Barges
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Figure 4.35. Available Tension vs. Tow Speed
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After the best speed is found, a summary is displayed (Figure 4.36) with a popup menu

giving the following choices:

1) Use best possible speed

2) Use original tow speed

3) Show graph

4) Return to PROGRAM OPTIONS
Choosing option 1) sets the tow speed to the best speed found by TOWCALC; choosing 2)
retains the original tow speed. If the original tow speed is greater than the best possible
speed, an error message is displayed to the effect that the tug has inadequate thrust at this
speed, prompting the user to select the best possible speed option (Figure 4.37). After the
user selects a valid speed option, TOWCALC displays a message confirming the choice
(Figure 4.38).

Option 3) displays the curves of available tension vs. towing speed (Figure 4.39) and
plots points corresponding to the desired (original) tow speed and the best possible speed.
Pressing any key clears the screen and retums the user to the tug evaluation menu, with
option 4) highlighted.

If options 3) or 4) are selected before the tow speed is set, an error message is displayed
and the user is returned to the tug evaluation menu. Once the tow speed is set, the user may
choose either option 3) or 4). Choosing 4) returns the user to the PROGRAM OPTIONS

menu, with Estimate Dynamic Tension highlighted.
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'TUG EVALUATION'

Tug: ARS 50
Tow: DDG 51

1} Use baat possible speed
2) Use oxiginal tow speed
3) Show graph

Desired tow speed: 9.0 kts
Mean tension: 117512 lbs
Avairlable tension: 79000 1bs
' Best tow speed: 7.0 kts
| Mean tension. 86209 1bs
Available tension: 98000 lbs

4) Return to PROGRAM OPTIONS

TUG EVALUATION

Tug: ARS 50
Tow: DDG 51
Dasired tow spesd: 9.0

kts

= ==
If ERROR

== press any key to continue

“ Tag has inadicquate pull at this speed
| ==> choone best speed option <w=

|
|
|
|
|

| S———

Figure 4.37. Inadequate Tug Pull Error Message
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\TUG EVALUATION:

Tug: ARS 50
Tow: DDG S1
Dasired tow speed. 9.0 kts

i Best possible tow speed set

tm===== Press any key to continue ————==
i

|
i
| :

Avairlable Tension <liipad

Figure 4.38. Confirmation of Speed Selection
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Figure 4.39. Screen Plot of Available Tension vs. Tow Speed
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4.4 Extreme Tension

This program option uses the results of Chapter Z to predict the extreme towline ten-
sion for the conditions the user has specified. Additionally, this option shows the user the
effects of changing the two most important variables w.der his or her control: tow speed and

towline length.

4.4.1 Using the Data Base

As described in Chapter 2, the extreme tension data base is a collection of "standard
curve"” choices for each combination of tug, tow, towing speed, wind speed, hawser length,
and heading angle. Table 2.1 gives the range of these parameters: the inclusion of CVN 65
data gives 4320 combinations in the data base.

Despite its size, the data base by no means covers all possible cases. Thus, a set of
rules is needed to guide in selecting the appropriate combination taat most closely matches
the conditions specified by the user. We turn to these rules next.

Tug type. Although four tug classes are available in TOWCALC, for purposes of
extreme tension calculations the ARS 50 and ATS 1 classes are sufficiently close in hydro-
dynamic characteristics to be considered a single class.

Tow type. Extreme tension is directly influenced by the magnitudes of the relative
miotions of the tug and tow. Generally, smaller vessels will be affected more at a given sea
state than will large~ vessels, and thus will have larger relative motions, with correspondingly
higher extreme tensions. Consequently, TOWCALC selects the tow from the data base with
the next smaller displacement, unless the tow's displacement is within 25 percent of the next
larger vessel in the data base. This leads to a conservative estimate of extreme tension, that

is, one with a higher extreme, but which errs on the side of safety.
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Tow speed. Speed contributes to extreme tension in two ways. First, the encounter

frequency of waves, for head seas. increases as speed increases, thus raising slightly the

\

\
added resistance due to waves. Second, and far more significantly, higher tow speeds lead to
higher mean towline tensions. This increases extreme tensions by raising the base to which
the dynamic tension is added, and also by providing a stiffer towline system (due to reduced

i catenary depth).

t However, since the extreme tension is computed using mean tension as an argument,
the choice of tow speed in selecting a standard curve is not a particularly sensitive parameter.

Consequently. the following rules are used to select one of the three tow speeds:

0< VTOW <45 (VTOW)DamBase =3.0 kts
458 Vow<75 (VTOW)DamBase =6.0 kts

Viow275 ¢ (Viow) =9.0 kis

DasaBase

Wind speed. TOWCALC uses the following rules to choose the appropriate wind

speed in the data base:

0SVann <175 ¢ (Vamolp,op, =150 kis
175 Vano <225 ¢ (Vepa)p,opo, =200 kts
225 < Vypp <275 ¢ (Vm)pyupe, =250 Kt

2755 Vypp 480 1 (Vand)p,pee, =300 Kkis
As noted in section 4.3.1.1, wind speeds above 48 knots generate wave heights outside the
range of data in Figure 3.2.

Hawser lengths. Since shorter hawsers result in a stiffer towline system and higher

dynamic tensions, TOWCALC uses the next shorter length according to the following rules:
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L <1000 : ERROR

1000<L <1200 : Ly, p. =1000 ft
1200 €L <1500 : Lppe. =1200 ft
1500SL <1800 : Lp,p.. =1500 fi
1800<SL <2100 : Lp,.p..=1800 ft

L>22100 : Ly, =2100 ft

‘DataBase

Open ocean tows are very rarely conducted with less than 1000 feet of hawser, as the
danger of breaking the towline in anything but calm seas is too high. Consequently, it is rea-
sonable to restrict hawser length in this manner.

Heading angle. Extreme tensions are not particularly sensitive to heading angle, T,

and so the following rules are used:

0T <40 : Tpoepese=0 deg
40T S70 : Tpuupese =60 deg
70<T"<110 : ERROR
1HO0ST <140 ' Tpuupes =120 deg
140<T <180 : Ip,upe. =180 deg

As discussed in section 4.3.1.1, heading angles between 70 and 110 degrees are not included
in the data base because the motions of the tug (particularly rolling) are more likely to limit

operations than is extreme towline tension.
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4.4.2 Computing Extreme Tension
Figure 4.40 shows schematically the process of estimating dynamic tension. When the
user selects Estimate Dynamic Tension, a popup menu appears (Figure 4.41) with two
choices for the basis of the calculations which follow:
1) Estimated mean tension
2) Actual mean tension
The first option uses the mean tersion as estimated in Select Tow. The second option
allows the user to erter the actual mean tension as determined in a real towing situation. This
last gives a far more accurate prediction of extreme tension, but is only useful once the tow is
underway. and if there is reasonable confidence in the tension measurement. For planning
purposes, the estimated mean tension is the only available data. If the user elects to use a
measurement of actual mean tension, TOWCALC prompts for its entry. Values above 120
kips are not allowed, as this is the largest mean tension used in computing the extreme ten-
sion data base.
Once the basis for calculations is chosen, TOWCALC computes the extreme tension.
This involves searching the data base for the appropriate standard curve, and then computing
the extreme tension using the equation for that curvz, with mean tension as the argument.
The form of the equation is
£T_, _fT

T.=100|T + . —
A+£T) (1+£T)

where T is the mean tension in kips divided by 100, and £,, f,, f., and f, are coefficients deter-

mined by the particular choice of standard curve.
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Dynamic Tension

l
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Basis

!

3 1
Estimated Actual
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Tension Tension
i
i Compute Enter
{ Extreme Mean
Tension Tension
OP7TIONS
l i | }
Show Show Show Return to
Standard Speed Length PROGRAM
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Results | Results
Show Show
Graph Graph
il
I__ Return to Return to _]
OPTIONS OPTIONS

Figure 4.42. Program Flow: Estimate Dynamic Tension
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OPTICNS

1) Show standard tansion curve
2) Show effects of tow speed

3) Show effects of hawser length
4) Return to PROGRAM OPTIONS

400 .0+

358.

300

Extremne Tensiton Ckips 2

58.

208.

150.

100.

Figure 4.43. Dynamic Tension Options Menu
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Mean Tension (kips)

120.0

Figure 4.44. Screen Plot of Extreme vs. Mean Towline Tension
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Next, TOWCALC displays a summary, showing the following (Figure 4.42):
* tug class,
+ tow selected,
s+ closest tow from data base,
« actual and tabulated (from the data base)
—displacement
—1tow speed
—wind speed
—wind direction
— hawser length
» standard curve number,
> mean towline tension,
« dynamic tension (extreme minus mean),
* extreme tension.
Pressing Ins clears the screen and displays a popup menu of options (Figure 4.43):
1) Show standard tension curve
2) Show effects of tow speed
3) Show effects of hawser length
4) Return to PROGRAM OPTIONS
Selecting the first option plots a graph of the standard curve (Figure 4.44), marked with
the particular valucs of mean tension and extreme tension. Pressing any key clears the screen
and returns to the menu of options. The last option returns the user to the PROGRAM

OPTIONS menu.

We will look at the remaining two options in the next section.
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4.4.2 Exploring Alternatives

Of the many parameters which influence extreme towline tension, the tug operator has
real control over only two: tow speed, and towline length. Wind and waves are obviously not
controllable. although the prudent mariner will avoid severe weather when possible. Heading
angle is usually dictated by the course the tug must maintain to complete the journey. Conse-
quently. the only means at the tug operator’s disposal to reduce extreme tow line tension is to
reduce speed. or pay out hawser. or some combination of both.

TOWCALC provides the tug operator. as well as the tow planner, the ability to see the
effects of changing both tow speed and towline length. Large changes in either must be
made manually, by entering the Select Tug or Select Tow options, but the effects of incre-
mental changes may be seen by selecting Show effects of tow speed or Show effects of
hawser length. We must note that these options use the estimated mean tension as the basis
for their calculations; selecting the actual mean tension as the basis at the beginning of Esti-

mate Dynamic Tension does not change this.

4.4.3.1 Effects of Tow Speed

When this option is chosen, TOWCALC computes the mean towline tension and
extreme tension fc tow speeds equal to the onginal tow speed plus or minus one knot. If the
original speed is 1.0 knots, the lower speed is also set to 1.0 knot; if the original speed is 12.0

knots, the upper speed is also set to 12.0 knots.
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DYNAMIC TZNSION

Tow speed: 6.0 7.0 8.0
Nrve nu=baer: < 3 3
Mean Tension: 72.7 56.2 1100.8
3ynanic tension: 87.2 133.5 0.7
Sxtrezme tens:on: 159.9 189.7 191.5

1) Skow grash
2) Return to CPTIGNS

Extreme Tenasion Cleipa)
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208.
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Figure 4.45. Effects of Towing Speed With Options Menu
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Figure 4.46. Screen Plot of Effects of Towing Speed
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Once these calculations are complete, TOWCALC displays the results (Figure 4.45),

' showing:
t * tow speed,
» standard curve number,
* mean tension,
« dynamic tension,
* extreme tension.
A popup inenu gives the choices:
1) Show graph
2) Return to OPTIONS
Choosing Show graph shows the standard tension curves for each speed, marked with the

corresponding extreme tension (Figure 4.46); pressing any key clears the screen »nd returns

to the OPTIONS menu. Choosing Return to OPTIONS skips the graph.

4.4.3.2 Effects of Towline Length

When this option is chosen, TOWCALC computes the mean towline tension and
extreme tension for towline lengths equal to the original length plus ot minus 300 feet. If the
original length is 1000 feet, the lower length is also set to 1000 feet; if the original length is
2100 feet, the upper length is also set to 2100 feet.

Once these calculations are complete, TOWCALC displays the results, showing the
same display as in Show effects of tow speed, with towline length substituted for tow speed
(Figure 4.47).

The same popup menu appears as in Show effects of tow speed, with the same func-
tions. Figure 4.48 shows the extreme vs. mean tension curves for each length, marked with

the corresponding extremes.
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' ‘DYNAMIC TENSION

. Hawser scope: 1200 1500 1800

H

' Curve number: s 4 3
Mean tensaicn: 85.8 86.2 86.6
Dynaxic tens:icn: 128.8 103.5 77.9
Extreze tensaon: 214.6 189.7 164.5

1) Show grash
i 2) Return Tto OPTICNS
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Figure 4.47. Effects of Hawser Length With Options Menu
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Figure 4.48. Screen Plot of Effects of Hawser Length

104

120.0




4.5 Printing a Report

This option gives the user the ability to obtain hard copy output of the results of a
TOWCALC session. When this option is chosen, a popup menu is displayed giving the fol-
lowing choices (Figure 4.49):

1) Send report to printer
2) Send report to file only
3) Return to PROGRAM OPTIONS

The first option creates a report by writing data to a file ("REPORT.OUT"), then send-
ing the file to the printer. TOWCALC prompts the user to ensure the printer is ¢« anected
and online before attempting to print. Choosing the second option causes TOWCALC to
write the report data to a file, but does not send it to the printer. The third option returns the
user to the main program menu.

The report itself is in five sections:

I. TUG DATA
. TOW DATA
II. RESISTANCE PREDICTION
IV. TUG EVALUATION
V. DYNAMIC TENSION
A sample report is given as Appendix B. Each section duplicates the appropriate data sum-
mary shown on the screen by TOWCALC for the corresponding program option. For exam-
ple, Section I contains the information shown in Figure 4.6; Section II duplicates Figures

4.17 and 4.19.
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. TOW REPORT

1} Send xeport to pranter
2) Send reporxt to file cnly
3) Return to PROGRAM OPTICNS

Figure 4.49. Print Report Options Menu
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Chapter S

Conclusions

5.1 Summary

The theory of extreme seakeeping loads in towlines makes possible a more accurate
evaluation of towing systems than previous practice allowed, leading to safer, more efficient
ocean towing. Reducing the uncertainty of the dynamic loads to which towlines are subject
makes possible a corresponding reduction in the factors of safety applied to towing system
design. When the dynamic tensions are small, this ~can lead to higher towing speeds, which
in turn shortens the length of time spent at sea, reducing exposure to the elements and further
diminishing the risk of towline failure.

During an actual tow, the ability to predict dangerous peak tensions gives tug operators
the opportunity to take action to reduce those peaks. The most effective means to reduce
extreme towiine tensions are to reduce speed, increase the length of the hawser, or both.

The computer program which forms the bulk of the work in this thesis, TOWCALC,
greatly simplifies the task of tow planning by automating the process of predicting mean and
extreme towline tensions. By doing this in a user-friendly manner, TOWCALC gives both
planners and operators the freedom to explore dif{erent alternatives rapidly and efficiently.
In so doing, it will also help tug operators gain a better understanding of the actions they can
take at sea to reduce peak dynamic tensions.

I must emphasize, however, that TOWCALC is pot an expert system. Its primary pur-
pose is to serve as a computational tool to aid in decision making, but not to make those deci-

sions itself. The final evaluation of a given tow design is left, properly, to the vser.
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5.2 Further Study

Although a great deal has been accomplished in the study of towing dynamics, there
remains much to be done.

An important first step is to validate the theory of extreme tensions with full-scale
experiments. A test plan for such experiments has been developed (Christensen [10]), and a
full-scale trial has been scheduled by the Navy.

More research is needed to develop a theory to better predict the added resistance in
waves at the low speeds used in towing. This is the largest source of uncertainty in the pre-
diction of mean tension, and any improvements in accuracy would greatly improve the utility
of TOWCALC as a planning tool.

Ezpanding the current data base of extreme tension results to include more ship types,
longer towing hawsers, and different configurations of chain and hawser would improve the
overall accuracy of the predictions. This should be combined with a thorough sensitivity
analysis, based on a parametric hull form, to gain better insight into the effects of hull geom-
etry on extreme tensions.

There are many improvements which could be made to the program TOWCALC, and
Fleet use will inevitably suggest . number of such improvements. One important area which
has been left out is the theory of extreme tensions for fiber rope towlines [2]; although only
the newer classes of Navy towing vessels are able to handle large circumference synthetic
lines, adding this capability to TOWCALC would improve the flexibility of the program.
Despite this omission, I believe that TOWCALC in its present form is a highly useful tool.

108




Bibliography

[1]

(2]

(3]
(4]

(5]
(6]
[7]

(8]

[9]

[10]

Frimm, F.C., Non-Linear Extreme Tension Statistics of Towing Hawsers, PhD
Thesis, MIT Dept. of Ocean Engineering, Cambridge, Mass., 1987

Milgram, J.H., Triantafyllou, M.S., Frimm, F.C., Anagnostou, G., "Seakeeping
and Extreme Tensions in Offshore Towing," paper submitted for presentation at

Society of Naval Architects and Marine Engineers Annual Meeting, November
1987

Naval Sea Systems Command, U.S. Navy Towing Manual, September 1988

Triantafyllou, M.S., Nonlinear Dynamics of Marine Cables and Hawsers, Tech-
nical Report, MIT Dept. of Ocean Engineering, Cambridge, Mass., 1987

Newman, J.N., Marine Hydrodynamics, MIT Press, Cambridge, Mass., 1977
Berteaux, H.O., Buoy Engineering, John Wiley & Sons, New York, N.Y., 1976

Doerry, N.H., C Input-Output Routines, Private communication with the author,
MIT Dept. of Ocean Engieering, Cambridge, Mass., 1989

Milgram, J.H., Plotting Routines for the Athena Lab Computer, Private communi-
cation with the author, MIT Dept. of Ocean Engieering, Cambridge, Mass., 1987

Schildt, H., C: Power User’s Guide, Osborne McGraw-Hill, Berkeley, Calif.,
1988

Christensen, E.N., Plans and Specifications for a Full-Scale Towing Model Vali-
dation Experiment, Naval Engineer Thesis, MIT Dept. of Ocean Engineering,
Cambridge, Mass., 1989




Appendix A

Extreme Tension Data for CYN 65

Tables A.1 through A.3 give the results of the extreme tension calculations for the
nuclear-powered aircraft carrier CVN 65 towed by ARS 38, ARS 50/ATS 1, and T-ATF 166

respectively.
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Appendix B

Sample Tow Report

This appendix contains a sample tow report produced by the Print Report option in

TOWCALC. The data is for ARS 50 towing DDG 51.
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Class: ARS 50

Hawser data
diameter: 2.25 in
scope: 1500 =t

Chain pendant date

size: 2.25 1
scope: 90 ft
-------------------------- ECTION II --
------------------------------ TOW DATA ---
Tow type: SHIP
Input data
Hull rumber: DDG 51
Full load displacment: 8500 tons
Tow speed: 7.0 kts
Maxzimum expected wind speed: 25.0 kts
Relative wind direction: 0.0 deg
Propeller status: Trailing
Table G-2 data
Ship class: DDG 51-53
Tabulated displacement: 8300 tons
Frontal area: 6900 sq ft
Wind coefficient: 0.70
Propeller area: 254 sq ft
Hull resistance curve: 4
Wave resistance curve: 1
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SECTION IIIZ
=== RESISTANCE PREDICTION
Tow type: S#IP
Wind resistance: 21896 1bs
Wave height: 1i.6 It
Wave resistance: 15895 1bs
Hull resistan-e: 10625 1ibs
Propeller resistance: 118€5 ibs
Total tow resistance: 50381 ibs
Hawser resistance: 1848 lbs
Mean towline tension: 62229 ibs or 62.23 kips
---------- SECTION IV
- ——— - TUG EVALUATION
Tug: ARS 50
Tow: DDG 51
Desired tow speed: 5.0 kts
Mean tension at this speed: 61324 1bs
Available tension at this speed: 114700 lbs
*** Tug has sufficient pull at this speed ***

Best possible tow speed: 7.0 kts
Mean tension at this speed: 86209 1lbs

Available tension at this speed: 98000 lbs

Option selected:
Tow speed = 7.0 kts (BEST POSSIBLE)




ION
Tug: ARS 50
Tow: DDG 51
Tabulated data
Tow: DD 963
Displacement: 8700 tons
Tow speed: 6 kts
Wind spesd: 25 kts
¥ind direction: 0 deg
Hawser scope: 1500 £t
Curve rumber
£rom Appendixz O: 4
Results
Mean tension: 86.21 kips (ESTIMATED)
Dynamic tersion: 103.45 kips
S:itreme tension: 189.66 xips

Note: The following results are based on predicted,

not actual tow resistance

BEffects of tow speed:

Tow speed (kts): 6.0
Curve number: 4
Mean tension (kips): 72.7
Dynamic tension (kips): 87.2
xtreme tension (kips): 158.9

Effects of hawser scope:

Hawser scope (ft): 1200
Curve number: 5
Mean tension (kips): 85.8
Dynamic tension (kips): 128.8
Extreme tension (kips): 214.6
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Appendix C
Installing TOWCALC

TOWCALC is provided on a single 360 kilobyte floppy disk. Included is an installa-
tion program, "setup.exe”, which performs all necessary tasks to get TOWCALC running on
a computer. To install TOWCALC, first ensure approximately 500 kilobytes of memory are
available on the hard disk. Insert the floppy disk in drive A, and type "A:" at the DOS
prompt. Type 'setup” and follow the instructions given by the program. When finished,
"setup" exits with the current directory as "CNXTOWCALC". To enter TOWCALC, type
"towcalc".

The source code for "setup” is included as part of this appendix.
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/xx***x*x**x**-xrr*x*****x*x*****xr*x***x***x**********x*x*******
File: setup.c
Author: Todd J. Peltzer
Last update: 3 May 1989

This file prepares the user’s computer for installation of
TOWCALC and loads the necessary files.
*xxx*xx*x*xxx*xx\-**********************x*******x****x***********/
#include "stdio.h"
#include "dos.h"

static char *label{] =

{
" TOWING CALCULATIONS",
" Setup Program",
" This program prepares TOWCALC for use",
" on your computer. Please follow the",
" directions that are given . . . .",
" Press any key to continue . . . . ",
" « + « . please wait . . . .",
" « + « « copying files . . . .",
" . . . cleaningup . . . .",
"Which graphics dlsolay does your computer have?",
" 1) CGA : Color Graphics Array",
" 2) EGA : Enhanced Graphics Array",
" 3) Hercules : Hercules graphics adapter",
"Enter number of your graphics display: ",

. . cleaningup . . . .",

"To run TOWCALC, change directories to",
" c:\\TOWCALC",
"and type TOWCALC."

}i

void wait():
main ()

FILE *out;

int i;

int result;

char sys_call{8l];
char device([l3]:
int mode;

/* print intial message on screen */
result = system("cls"):;

printf ("\n\n%s\n\n"; label[0]);
printf ("%s\n\n", label{l1]);

printf ("%s\n", label{2});

printf ("%s\n", label{3});

printf ("%s\n\n\n", label[4]));

printf ("%s\n", label{5]);

wait () ;

/* create directory on hard drive */
sprintf(sys_call, "mkdir c:\\towcalc");
printf ("\n%s\n", label(6]});

result = system(sys_call);

/* copy archive to TOWCALC’s directory */

printf ("\n%s\n\n", label([7]);

sprintf(sys_call,"copy a:towfiles.exe c:\\towcalc");
result = system(sys_call);
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/* extract files f£rom archive x/
result = system("c:"):
sprintf(sys_call,"cd c:\\towcalc");
result = system(sys_call};
sprintf(sys_call,"towfiles");
result = system(sys_call);

/* delete archive from hard drive */
printf ("\n%s\n", label(8]);
sprintf(sys_call,"del towfiles.exe");
result = system(sys_call);

/* get graphics device */
result = system("cls");
while (1)
{
for (i=0; i<5; i++)
printf ("%s\n", label[9+i]):
scanf ("%d", &i);
if (i==1)
{
sprintf(device, "HALOIBMG.DEV") ;
mode=1;
break;

else 1if (i==2)

{
sprintf(device, "HALOIBME.DEV") ;
mode=4;
break;

else if (i==3)

{
sprintf (device, "HALOHERC.DILV") ;
mode=0;
break;

}

else continue;

j

/* clean up extraneous HALO device drivers */
if (i==1)
{

printf ("\n%s\n", label(14]);
sprintf(sys_call, "del HALOIBME.DEV");
result = system(sys_call);
sprintf(sys_call, "del HALOHERC.DEV");
result = system(sys_call);

}

else if (i==2)

{
printf ("\n%s\n", label(14]});
sprintf(sys call,"del HALOIBMG.DEV");
result = system(sys_call);
sprint£(sys _call,"del HALOHERC.DEV");
result = system(sys_call);

}

else if (i==3)

{
printf ("\n%s\n”, label([14]);
sprintf(sys call, "del HALOIBMG.DEV");
result = system(sys_call);
sprintf(sys call,"del HALOIBME.DEV");
result = system(sys_call);

120




}

/* create file DEVICE.DAT */
out=£fopen ("DEVICE.DAT", "w");
fprintf(cut, "¥s\n¥d\n",device, mode) ;
fclose(out);

/* print final message */
result = system("cls");
printf ("\n\n%¥s\n", label[15});
printf ("\n%s\n", label{16]);
printf ("\n%s\n", label{17]);

void wait ()

{

}

union inkey

char ch{2]);
int i;
}oes

/* wait for keystroke */
while (1)
{

c.i = bioskey(0);

if (c.ch[0])
{

break;

}

else /* key is a special key */

{
break;
}
}

/* read the key */

/* key is a normal key */
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Appendix D
TOWCALC Source Code

This appendix contains the source code for TOWCALC. There are eighteen files
listed: one "make" file, three include files, and fourteen source files.

The make file is used to compile the program using the Microsoft "make.exe" utility;
TOWCALC is compiled using the "large” memory model, and a stack size of 16,384 bytes
(hexadecimal 4000). The object code "halodvxx.obj" and the library "haloul.lib" are needed
for the Halo graphics routines (the source code for these is not provided).

The include files are:

keydef.h :auxiliary byte values for special keys
plthead.h : function declarations for plotting routines
video.h  : various macro definitions

The source files are:

main.c : controls overall program operation

title.c : displays title screen

tug.c : suppotts "Select Tug" option

tow.C : supports data entry for self-propelled ships

tab.c : displays data base for selection of ship type

dis.c : displays ship data summary; allows editing

dock.c : supports data entry, resistance prediction for drydocks
brg.c : supports data entry, resistance prediction for barges
drg.c : supports resistance prediction for self-propelled ships

pull.c

: supports tug evaluation
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ext.c : supports estimation of extreme tensions

1p.C : supports "Print Report" option
plt.c : plotting functions
tlib.c : a library of functions used throughout TOWCALC

The make file used to compile TOWCALC is listed below.

main.obj: main.c
cl /AL /c main.c

title.obj: title.c
cl /AL /c title.c

brg.obj: brg.c
¢l /AL /¢ brg.c

dock.obj: dock.c
¢l /AL /c dock.c

tug.obj: tug.c
¢l /AL /¢ tug.c

tow.obj: tow.c
¢l /AL /c tow.c

tab.obj: tab.c
cl /AL /c tab.c

dis.obj: dis.c
¢l /AL /c dis.c

drg.obj: drg.c
cl /AL /¢ drg.c

tlib.obj: tlib.c
cl /AL /c tlib.c

ext.obj: ext.c
cl /AL /c ext.c

pull.obj: pull.c
¢l /AL /¢ pull.c

rp.obj: rp.c
cl /AL /c rp.c

plt.obj: plt.c
cl /AL /c plt.c

towcalc.exe: main.obj title.obj brg.obj dock.obj tug.obj tow.obj tab.obj
dis.obj drg.obj tlib.obj ext.obj pull.obj rp.obj plt.obj halodvzx.obj

link /ST:0x4000 /NOD main+title+brg+dock+tug+towttab+dis+drg+tlibtext+
pull+rp+plt+halodvxzx, towcale,,llibe+llibfp+libh+emthaloul
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/**********t******k**it**********t*******t*****************t****************

File: kyedef.h

This header file contains definitions for the auxiliary byte values for
the special keys on an IBM keyboard.

**************t***t********X*************************k*******************k**/

$define LEFT_ARROW 75
#define RIGHT_ARROW 77
$#define UP_ARROW 72
#define DOWN ARROW 80

#define PAGE_UP 73
#define PAGE_DOWN 81
#define HOME 71
#define END 79
f#define ESC 27
#defina BKSP 8
#define INSERT 82
#define DELETE 83

#define CTRL_LEFT 115
#define CTRL_RIGHT 116
$define CTRL END 117
#define CTRL_PGDN 118
#define CTRL_HOME 119
¥define CTRL_PGUP 132

#define F1 59
#define F2 60
#define F3 61
#define F4 62
#define F5 63
fdefine F6 64
#define F7 65
fdefine F8 66
#define F9 67
#define F10 68

#define SHIFT _F1 84
#define SHIFT_FZ 85
fdefine SHIFT_F3 86
#define SHIFT F4 87
#define SHIFT F5 88
#define SHIFT F6 89
#define SHIFT_F7 90
tdefine SHIFT F8 91
#define SHIFT F9 92
#define SHIFT F10 93

#define CTRL_F1 94
$define CTRL_F2 95
tdefine CTRL F3 96
tdefine CTRL_F4 97
#define CTRL_F5 98
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#define
$define
#define
#define
f#define

#define
#define
#define
#define
#define
f#define
$define
#define
f#define
#define

#define
#define
#define
fdefine
#define
#define
tdefine
#define
tdefine
#define

#define
#define
#define
fdefine
#define
#define
#define
#define
#define

tdefine
#define
#define
f#define
fdefine
tdefine
#define

CTRL_F6
CTRL_F7
CTRL_F8
CTRL_F9
CTRL_F10

ALT F1
ALT F2
ALT F3
ALT F4
ALT_F5
ALT _F6
ALT_F7
ALT_F8
ALT_F9

99

100
101
102
103

104
105
106
107
108
i09
110
111
112

ALT_F10 113

ALT_Q
ALT_W
ALT_E
ALT R
ALT T
ALT Y
ALT_U
ALT_I
ALT_O
ALT P

ALT A
ALT_S
ALT_D
ALT_F
ALT G
ALT H
ALT J
ALT_K
ALT_L

ALT 2
ALT X
ALT C
ALT_V
ALT B
ALT N
ALT M

16
17
18
19
20
21
22
23
24
25

30
31
32
33
34
35
36
37
38

44
45
46
47
48
49
50
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/****ttttt****ﬂ**tt*****t*tﬁ*********ﬁ**ﬁk*t*ﬁtttt********ﬁ*ﬁﬁ*****ﬁ**t*****

File: plthead.h

This header file contains declarations for the plotting

routines in the file plt.c.
***************k*t***********k**********************************************/

short ntcl, ix0, iy0, ixl, iyl, npx, nfax, nfay, knumx, knumy, mode, icf, ick, npy,
ipbx, ipby, ntix, ntiy, nxx, nyy;

float %0, yOp, x1, y1, xmin, xmax, ymin, ymax, telx, tcly, scxx, scyy, xrange,
yrange, xtic, ytic, xtx(100],yty(100]),xt1{100], xtu(100]), x££,
y££,ytl{100), ytu{100),=x31(100),x3u(100),y31{100), y3u (100}

char cs(6},¢cll(4]),cnul;
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/**********************t**************************ﬂ**t**************t***

File: video.h

This header file contains various macro definitions used throughout
TOWCALC.

*************************************k**********************************/

#define REV_VID 0x70
$define NORM VID 7
#define BLINK_FEV_VID CxFO

$define ERROR 0
#define WARN 1
f#define BLANK 2

#define NONE 0
fdefine SINGLE 1
#define DOUBLE 2

#define LOCKED 0
fdefine TRAILING 1
#define REMOVED 2

#define ARS38 0
#define ARSSO 1 .
#define ATS1 2

tdefine TATF166 3

#define SHIP O

§define DOCK 1
tdefine R2ARGE 2
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/**********************************************k*********************k*******

File: main.c
Author: Todd J. Peltzer
Last update: 29 April 198%

This file contains the functions which control overall program
operation.
Functions:
main ()
get_options ()
main_menu ()
get_tow_menu()
initial ()
check_file()
*****************************************************************************/
tinclude "stdio.h"
tinclude "dos.h"
tinclude "stdlib.h"
#include "keydef.h" /* Define aux byte values for IBM keybcard */
f$include "videc.h"

static int startrow=2;
static int startcol=20;
static int endrow=22;
static int endcol=60;

static char header{] =

{
"PROGRAM OPTIONS"

}:

static char *options(] =

{
"1l) Select Tug ",

"2) Select Tow ",
"3) Estimate Dynamic Tension",
"4) Print Report ",
"S5) QUIT "

static char *optionsl(] =
{
"1l) Enter new data ",
"2) Bdit existing data",
"3) Retrieve data file"
}:

static char *label{] =

{
"TOW DATA",

"Options"
}i
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char table(141} [(81]; /* Table G-2 data */

char tug(l5]): /* tug class */
char hull no([24]); /* hull number entered by user x/
char class(24]; /* class of ship from Table G-2 */
char textl(39]); /* error message text strings x/
chaxr text2(39]); /* " " " *x/
int curve; /* curve number from extreme *x/
int flag(4); /* error checking flag array */
int type:; /* tow type */
float tug_data(5]; /* array to store tug data x/
float tow_data(5}; /* array to store tow data x/
float ship data(6]; /* array to store Table G-2 data */
float dock_data(7]; /* array to store drydock data */
float barge_data{8]; /* array to store barge data */
float resist dat(5]); /* resistance data */
float tension: /* mean towline tension */
float extr_ten; /* extreme towline tension *x/
float barge_xes(6]; /* computed barge parameters */
float tug_eval{7]); /* tug evaluation results x/
float ext_data{l10]; /* extreme tension results *x/
£loat spd data{3]}({4): /* tow speed effects results *x/

float lgth data(3}(4); /* hawser length effects results */

void get_options(),main_menu(),get_tow menu():;
void initial(),check_file();

main ()

{
int i, 3; /* dummy counters */
char ch; /* dummy variable */

for (i=0; i<4; i++)

flag(i}=0; /* initialize flags */
cls(); /* clear the screen */
set_video(): /* set video mode */
initial(); /* check for all necessary data files */
title(): /* display title screen */
cursor_off(); /* turn off blinking cursor */

/* draw background and border */
draw_window (startrow, startcol, endrow, endcol, DOUBLE, REV_VID) ;

get_options(0); /* display main menu, get user response */

/****************************************************************************

This function controls the main program options.
*****************************************************************************/

void get_options(start)
int start;
{

int choice;

static int extflag;
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/* display main program menu; get user’s choice */
main_menu(&choice, start);

if (choice==0) /* select tug */
{
/* get tug parameters from user */
get_tug(tug, tug_data, flag):
get _options(l);
}
else if (choice==1) /* select tow */
{
if (!flagf{0))
{
sprintf (textl,"A tug has not been selected"):;
sprintf (text2, "==> please select a tug <==");
display_error (ERROR,textl, text2);
cursor off();
get_options(0);
}
get_tow_menu (&type) ;
}
else if (choice==2) /* estimate dynamic tension */
{
if (!1flag(0]) && !£flag(l])
{
sprintf (textl, "Tug and tow have not been selected");

sprintf (text2, "==> please select a tug and a tow <==");

display error (ERROR,textl, text2);
cursor_off();
get _options(0);
}
else if (!flag(0])
{
sprintf(textl,"A tug has not been selected");
sprintf (text2, "==> please select a tug <==");
display error (ERROR,textl,text2);
cursor off();
get_options(0);
}
else if (!flag(l))
{
sprintf (textl,"A tow has not been selected"):;
sprintf (text2, "==> please select a tow <==");
display error (ERROR,textl,text2);
cursor off();
get_options(l);
}
extreme (type, &tension, &extr_ten, &curve, Gextflag):;
get_ext opt (extflag, type,curve, tension, extx_ten,0);
flag(3]=1;
get_options(2);
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/*****k*****************x****************************************************

***********************************************k*****************************/

else if (choice==3) /* print reports */

{

}

if (!£flag{0] && !flag(l))

{

}

sprinti(textl,"Tug and tow have not been selected");
sprintf (text2, "==> please select a tug and a tow <==");
display error (ERROR,textl,text2);

cursor_ off();

get_options(0):

else if (!'flagf{0])

{

}

sprintf (textl,"A tug has not been selected");
sprintf (text2, "==> please select a tug <==");
display_ error (ERROR,textl,text2);

cursor off();

get options(0);

else if (!flag[l))

{

}

sprintf (textl,"A tow has not been selected");
sprintf (text2, "==> please select a tow <==");
display_ erroxr (ERROR,textl,text2);

cuxsor off():

get_options(1);

else if (!£flag(3))

{

)

sprintf (textl, "Dynamic tension has not been estimated");
sprintf (text2, "==> please select Dynamic Tension <==");
display error (ERROR,textl,text2);

cursor oft();

get_options(2);

report ()
cursor_off();
get_options(4);

else if (choice==4 || choice<0) /* quit */

{

els();
cursoxr_on();
exit (0);

This function displays the main program menu and allows the user to

select an option using the cursor keys.

void main_menu(choice,hilite)
int *choice;
int hilite;

{
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/****************************************************************************

*****************************************************************************/

int i,start,end;

/* clear background */
clear (startrow+tl, startcol+l, endrow~1, endcol-1,REV_VID};

/* write headexr */
write_ header(startrow,startcol, endcol, header,REV_VID);

/* write options */
start = (endcol-startcol-strlen(options(3]))/2 + startcol;
for (i=0; i<6; i++)
{
write string(startrow+7+i,staxt,options{i],REV_VID);

}

/* display options with popup menu; get response */
*choice = popup (options,"12345",5,startrowt6, start~2,NONE,REV_VID,hilite);

This function displays the tow menu and allows the user to select an
option using the cursor keys.

void get_tow menu(shiptype)
int *shiptype;

{

int i,start,choice, status,docktype;

int rowl=startrowt8; /* boundaries of menu */
int row2=startrow+l5; /* " */
int coll=startcol+5; /* " */
int col2=startcol+3s; /* " */
FILE *in; /* pointer to file */
unsigned char *p; /* buffer for video */

static char header() =

{
"Select Type"

)z

static char *type(] =

{
"1l) Self-propelled ships",
"2) Floating drydocks ",
"3} Barges "

}:

/* clear background */
clear (startrowtl, startcol+l, endrow-1, endcol~1,REV_VID):

/* write header */
write_header(startrow,startcol,endcol,label[O],REV;VID);
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/* select enter new data, edit current data, or retrieve file */
start = (endcol-startcol-strlen(label(ll))/2 + startcol;
write_string(startrow+8, start,label{l],REV_VID);

start = (endcol-startcol-strlen(optionsl(0]}))/2 + startcol;
choice = popup(oPtionsl,"123",3,startrow+10,start-Z,NONB,REV_VID,0);

if (choice==0) /* enter new data */
{
clear(startrow+5,startcol+1,endrow-3,endcol-l,REV_VID);
flag(l)=0;
}
else if (choice==l) /* edit existing data */
{
if (!'flagfl}) /* tow data does not exist */
{
sprintf (textl, "Tow data has not been set; please");
sprintf (text2, "enter new data or get from file");
display erxor (ERROR,textl, text2);
cursor_ off();
get_tow_menu(shiptype):
return;

}

flag(2)=0;

}

else if (choice==2) /* retrieve data file */

{

flag(1)=0;

flag(2])=1;
}
else if (choice<0) /* ESCAPE key pressed */
{

get_options(l);

return;

if (!flagil}) /* tow data not set */
(
/* display options with popup menu; get response */
clear(startrow+5,startcol+1,endrow—l,endcol-l,REV_VID);
start = (endcol-startcol-strlen(header))/2 + startcol;
writs_string(startrow+8, start,headex,REV_VID);
start = (endcol-startcol-strlen(type(0]))/2 + startcol;
*shiptype = popup (type, "123",3, startrow+10, start-2,NONE,REV_VID,0);
) /********/
if (~shiptype==0) /* ship */
{ /********/
/* get ship tow parameters from user */
status=get_tow_data(flag,hull no,class, tow_data,ship_data);
if (status<0)
{
cursor off():
get_tow_menu(shiptype);
return;
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}

{

if (!flag(l] && !flag(2]) /* ship data not set */
{
/* read string data from file */
in = fopen("tab_str.dat","r"):;
read_table(in,table,80); /* 80 is length of cursor highlight */
/* (full screen) */
fclose(in);

/* display Table G~2, get user’s choice, and read data */
display tab_g2(table,ship data,hull no,class);

cls();

/* display data from selected ship class */
display data(hull_no,class,tow_data,ship data);

/* compute mean towline tension, display results & summary */
mean_tension(tug_data,tow_data, ship_data, hull_no,class, &tension);

/* evaluate tuag */
tugpull (*sniptype, &tension);

flag[l)=1;
get_options(2);
return;
/***********/

else if (*shiptype==1) /* drydock */

/***********/

/* get drydock type */
status=get_dock (flag, &docktype,dock_data,hull_no, tow_data);
if (status<0)
{

cursor off();

get_tow menu(shiptype):;

return;

if(!flag(l]) && !flag(2)) /* tow data not set */
{

/* get hull condition */

get_hull cond(tow_data);

/* get tow speed and wind speed */
get_dock_towdata(tow_data);

/* estimate displacement for extreme tension calculations */
est_disp(0,dock_data,tow_data);

/* display summary; give edit option */
dock_summaxy (&docktype, dock_data, tow_data, hull _no);
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/* compute resistance and display results */
get_dock_resist (hull_no, tug_data,dock_data,tow_data,&tension):

/* evaluate tug */
tugpull (*shiptype, &tension);

flag(l}=1;
get_options(2);
return;
) /*********/

else if (*shiptype==2) /* barge */
( /*********/
/* enter barge data % compute resistance */
status=get_parge_resist(flag,hull_no,tug_data,tow_data,
barge_data, &tension);

if (status<0)

{
cursox_off();
get_tow_menu(shiptype):
return;

/* evaluate tug */
tugpull (*shiptype, &tension);

flag(1])=1;
get_options (2):;
return;

}

else

{
get_options(l);
return;

/**************1************************************************
This function c(hecks for the presence of all necessary data
files by repeated calls to check file() befcre continuing
with program execution.

*******k***************\********************k***ﬂ***************/

void initial()

{

FILE *in;
char fname(13};
char device{13];

sprintf (£names, "DEVICE.DAT") ;
check_file(fname);

in=fopen (fname, "r");
fgets (device,13,4in); /* read graphics driver £ilename */
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fclose(in);
check_file(device);

sprintf (£name, "HATO104 .FNT");
check_file(fname);

sprintf (fnams, "HALO105.FNT") ;
check file(fname);

sprintf (fname, "HAT.0106.FNT") ;
check file(fname);

sprintf (fname, "HALO201.FNT") ;
check_file(fname);

sprintf (fname, "TAB_STR.DAT");
check_f£file(fname);

sprintf (fname, "TABLE .DAT") ;
check file(fname);

sprintf (fname, "DOCK_STR.DAT") ;
check_file(fname) ;

sprintf (fname, "DRYDOCK.DAT") ;
check_file(fname) ;

sprintf (fname, "RS_WVHT.DAT");
check_file(fname) ;

sprintf (fname, "RH_DISP.DAT");
check_file(fname);

sprintf (£name, "TUGPULL,.DAT") ;
check_file (£name) ;

sprintf (£name, "CORVE.TAB") ;
check_file(fname);

/***************************************************************

This function checks for the presence of a given file. If not
present, program execution is terminated with error code 1,
****************************************************************/
void check file(fname)
char *fname;
{
FILE *in;
int i;
char textl(37],text2(37);

if ( (in=fopen(fname, "r"))==NULL)
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sprintf (textl, "Missing file %s", fname);
sprintf (text2, "==> please reload file from disk <=="):;
display_prror(ERROR,toxtl,teth);
exit (1)
}

fclose (in});
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/************************************************************************
File: title.c
Author: Todd J. Peltzer
Last update: 30 April 1989

This file contains the function title() which uses Halo 88 (tm)
graphics to display the opening screen of "TOWCALC".

o o ke o e S o e e o S e > G i — -

Functions:
title ()
*********************************************x***************************/

$include '"stdio.h"

void title()
{
FILE *in;
char device(13}; /* variable for device driver name */

union inkey {
char ch(2]):;

int i;
}oe:
static char font{] = "HALO201.FNT"; /* Font file name */
static char font2(] = "HALOl04.FNT"; /* Font file name */
static char font3(]} = "HALO105.FNT"; /* Font file name */
static char font4(] = "HALO106.FNT"; /* Font £ile name */
static char string(] = "SUPSALV"; /* Text string */
static char string2() = "TOWING CALCULATIONS"; /* " */
static char string3([} = "A COMPUTATIONAL TOOL FOR"; /* " x/
static char string4() = "OPEN OCEAN TOWING"; /* " x/
static char string5(] = "Press any key to continue"; /* " x/
float height = 100.0; /* Stroke text height */
float asp = 1.0; /* Stroke text aspect ratio */
int path = 0; /* Stroke text path
float iheight; /* Inquired height of text string */
float width; /* Inquired width of text String */
float offse; /* Offset for descendexs */
float tx,ty; /* X and y coordinate taxt cursor location */
int maxcolor; /* Maximum color variable */
int color; /* Color variable for screen clear */
int style = 1; /* Initialize che style for hatchstyle */
float x1,yl,x2,y2; /* World coordinates values */
£float vxl,vyl,vx2,vy2; /* Viewport coordinates */
float x,y; /* Graphics cursoxr position */
int i,3,n; /* Counter Variables */
int mode; /* Graphics mode */
int borderx, back; /* Viewport background and border values */

in = fopen("device.dat",6 "z");
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n=fscanf (in, "$s\n", device); /* read device driver from file */
n=fscanf (in, "$d\n", &mode) ; /* read graphics mode from file */
fclose(in);

setdev(device); /* Initialize the graphics device */

initgraphics( &mode )

ingcrange (&maxcolor) /* Inquire maximum color */
x1l = 0.0;

yl = 0.0;

%2 = 1000.0;

y2 = 1000.0;

setworld (&xl, &y1, &x2, &y2);

vxl = 0.1;

vyl = 0.1;
vx2 = 0.9;
vy2 = 0.9;
border = maxcolor:;
back = 0;

setviewport (&vxl, &vyl, &vx2, &vy2, &boxder, &back) ;

/************************************************************t************

* Display the first text string *
t****************************************************t********************/

setfont (font) ;

setstclr (&maxcolor, &maxcolor) ;

setstext (gheight, &asp, &path);

ingstsize (string, &iheight, &width, &offse);

tx = (x2-width)/2;

ty = 700.0;

movtcurabs (&tx, &ty) ;

stext (string);

s

/*************************************************************************

* Display the second text string *
*************************************r***********************************R/

style = 1;

setfont (font2);

setstclr (&maxcolor, smaxcolor);

setatext (&height, gasp, &path);

ingstsize (string2, &iheight, &width,; &offse);

tx = (x2-width)/2;

ty = 500.0;

movtcurabs (&tx, &ty) ;

stext (stxring2);

/*************************************************************************

* Display the third text string *
**************************************************************************/
style = 1;
height = 50.0;
set font (font3);
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setstclr(&maxcolor, &maxcolor) ;

setstext (¢cheight, &asp, &épath)

ingstsize (string3, &iheight, &width, &offse)
tx = (x2-width)/2;

ty = 350.0;

movicurabs (&tx, &ty) ;

stext (string3);

/****t***t*********************k*t***tt**********k*************t***kt**ﬂ**
x Display the fourth text string >
***********t****t**ﬁ*t*********ﬁ****’****tﬁ**!*****************!****t*****/

ingstsize (string4, &iheight, &width, &offse);

x = (x2-width}/2;

ty = 250.0;

movtcurabs (&tx, &ty) ;

stext (string4):;

/*******t*******************tt*********t*****************t*t*t********t*h*
* Display the fifth text string *
*****************x*tﬁ***f*********t************************************t**/

style = 1;

height = 40.0;

setfont (font4);

setstclr (&maxcolor, &maxcolor) ;

setstext (&¢height, &asp, &path) ;

ingstsize (string5, &ineight, &width, &offse);

tx = {x2-width)/2;

ty = 75.0;

movtcurabs (&tx, &ty) ;

stext (string5);

deltcur():;

/* wait for keystroke, then exit */

while (1)
{
c.i = bioskey(0); /* read the key */
if (c.ch([0}) /* key iz a normal key */
{
break;
}
else /* key is a special key */
{
break;
}
}
closegraphics () ; /* Close graphics */
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/*******tt***************************t***************************t****x******
File: tug.c
Author: Todd J. Peltzer
Last update: 30 April 1989

This f£ile conta’ns the functions which support the "Select Tug"
option in the main program.

Functions:
get_tug()
get_tug data()
get_tug file()
get_£name (}
save tug file()

****************************t**************************t**************!******/
$inciude "stdio.h"

$#include "dos.h"

$inciude "keydef.h"

#include "video.h"

static char *menu{] =

{
"1l) Enter new data ",
"2) Edit existing data",
"3) Retrieve data file"

}:

static char *labell{] =
{
"Options",
"Retrieve File",
"Enter name of tug file",
"to retrieve (8 char max): "

static char *label(] =
{

"TUG DATA",

“"Classa:",

"Hawser",

" diametexr:",

" scope:",

"Chain pendant:",

" s3ize:",

" scope:"

static char *units{) =
{

" inll,

" ft ll,

" in"'

n ft ”"
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static char *footer(] =
{
""Please enter data."”,
"Is all data correct? (yes/no): ",
"Fl Class F2 Wire scope"”,
"F3 Chain size F4 Chain scope",
" Preas INS to continue ",
" Save data to file? (yes/no): ",
" Enter tug file name: "

char *tug menu{]= {

"ARS 36 ",
"ARS 50
"ATS 1 ",
"P-ATF 16€"

static char cnoice(4]:
static char fname{9];

typedef struct
{

int startcol;
int endcol;
} data_box;

static data_box input([) =

{
{30,45}, /* tug *x/
(35,41}, /* hawser dia x/
{35,41}, /* hawser scope */
(35,41}, /* chain size */
(35,41}, /* chain scope */
{54,58}, /* yes/no choice */
{49,58} /* tug file name */

int get_tug file():;
void get_tug data(),get_fname();
void save_tug_file();

/****************************************************************************

This function prompts the user for data concerning the tug. A popup
menu is used to select the tug class; hawser diameter is selected auto-
matically based on this choice. Hawser scope, chain size, and chain scope
are all input by the user.
*****************************************************************************/
void get tug(tug,tug data, flag)
char *tug;
float *tug_data;
int *flag;
{
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FILE *in, *out;
int startrow=2;
int startcol=20;
int endrow=22;
int endcol=60;

int row,col, i, start,startl, key;

int status, choicel;

char string(25]);

char fname{13];

char textl1([39], text2(39]); /* error message text */

if (!£flagf(0]) /* tug data does not exist */
{
/* initialize data variables to zero */
tug (0] = NULL;
for (i=0; i<5; i++)
tug_ﬂata[i] = 0.0;

/* cleoar background */
clear (startrow+l, startcol+l, endrow-1, endcol-1,REV_VID);

/* write header */
write_peader(startrow,startcol,endcol,label[O],REV_VID);

/* select retrieve file or enter new data */
start = (endcol-startcol-strlen(labell(0]}))/2 + startcol;
write string(startrow+t8,start,labell(0],REV_VID);

start = (endcol-startcol-strlen(menu(0}))/2 + startcol;
choicel = popup (menu, "123", 3, startrow+10, start~2, NONE,REV_VID,0);

if (choicel==0) /* enter new data */
{
clear (startrow+5, startcol+l, endrow~-3, endcol-1,REV_VID);
}
else if (choicel==l) /* edit existing data */
{
if (!'£flag(o0))
{
sprintf (textl, "Tug data has not been set; please");
sprintf (text2, "enter new data or get from file");
display erxror (ERROR, textl, text2);
cursor off();
get_tug (tug,tug_data, flag);
return;

}

else if (choicel==2) /* retrieve data from file */

{
status-get_tug_file(startrow,startcol,endrow,endcol,tug,tug_@ata,flag);

if (status<0)
{
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cursor off():
get_tug(tug,tug_data, flag):
return;

}
else if (choicel<0) /* ESCAPE key pressed */
{

get_options (0);

return;

}
clear (startrow+t5, startcol+l, endrow-3, endcol~1,REV_VID);

/* write data labels */

write_ string(startrow+5, startcol+3, label (1] ,REV_VID);

write string(startrow+7,startcol+3, label([2],REV_VID):;

write_string(startrow+8,startcol+3, label(3],REV_VID);

write string(startrow+l0, startcol+3,label(4],REV_VID);
write string(startrow+l2, startcol+3, label([5],REV_VID);
write_string(startrow+13, startcol+3, label{6],REV_VID);
write_string(startrow+15,startcol+3,label[7],REV_VID);

/* write units */

write_string(startrow+8,startcol+2+strlen(label[3])+2+7,units[0],REV_VID);
write string(startrow+10, startcol+2+strlen(label(3])+2+7,units(1],REV_VID);
write_string(startrow+13,startcol+2+strlen(label[3])+2+7,units[2],REV_VID);
write_ptring(startrow+15,startcol+2+strlen(label[3])+2+7,units[3],REV_yID);

if (choicel==1 || choicel==2)

{
/* display data */
/* tug class */
write_string(startrow+5,startcol+2+strlien(label{l])+2,tug,REV_VID);

/* hawser diameter */
sprintf (string, "%6.2£", tug_data(l));
write_string(startrowt8, startcol+2+strlen(label(3])+2,string, REV_VID);

/* hawser scope */
sprintf (string, "%6.0£", tug_data(2]);
write_string(startrow+l0, startcol+2+strlen(label(3))+2, string, REV_VID);

/* chain pendant size */
sprintf (string, "%6.2£", tug_data(3));
write string(startrow+l3, startcol+2+strlen(label({3))+2,string,REV_VID);

/* chain pendant scope */
sprintf (string, "$6.0£", tug_data(4]);
write_string(startrow+l5, startcol+2+strlen(label(3])+2, string, REV_VID);
}
else if (choicel==0)
{
/* write footexr */
start = (endcol-startcol-strlen(footer(0)))/2 + startcol;
write_string(endrow—3,start,footer[O],REV_VID);
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/* create normal video boxes for data entry */
Vid_box(startrow+10,startcol+2+strlen(label[3])+2,6);
vid_pox(startrow+13,startcol+2+strlen(label[3])+2,6);
vid_pox(startrow+15,startcol+2+strlen(label[3])+2,6); .

/************************‘k*******************‘k**********/

/* get user input */

/******************************************t*********‘k**/

/* get tug class */

cursor_off():

tug _data[0} = popup(tug_menu,"",4,startrow+4,startcol+15,SINGLE,REV_VID,O);

if (tug_data(0] == ARS38)

{
sprintf (tug, "ARS 38");
write_string(startrow+5,startcol+2+strlen(label[1])+2,tug,REV_VID);
tug_data[i} = 2.0;
sprintf (string, "%6.2£f",tug_data(l]);
write_;tring(startrow+8,startcol+2+strlen(label[3])+2,string,REV_VID);

}

else if (tug_data[0] == ARS50)

{
sprintf (tug, "ARS 50");
write_string(startrow+5,startcol+2+strlen(label[1])+2,tug,REV_VID);
tug_data(l] = 2.25;
sprintf (string, "%6.2£", tug_data(1]);
write_§tring(startrow+8,startcol+2+strlen(label[3])+2,string,REV_VID);

}

else if (tug_data[0] == ATS1)

{
sprintf (tug, "ATS 1");
write_;tring(startrow+5,startcol+2+strlen(label[1])+2,tug,REV_VID);
tug_data{l] = 2.25;
sprintf (string, "%6.2£", tug_data(l]):;
write_;tring(startrow+8,startcol+2+strlen(label[3])+2,string,REV_VID);

}

else if (tug_data[0) == TATF166)

{
sprintf (tug, "T~ATF 166");
write_ptring(startrow+5,startcol+2+=trlen(label[1])+2,tug,REV_VID);
tug_datafl] = 2.25;
sprintf (string, "%6.2£", tug_data(l));
write_string(startrow+8,startcol+2+strlen(label[3))+2,string,REV_VID);

}

else

{

get_tug(tug, tug_data, flag):
return ;

/* get hawser scope */

get_tug data(2,startrow+l0, startcol+2+strlen(label [3))+2, tug,tug_data):

for (i=0; i<6; i++)
write_phar(startrow+10,startcol+2+strlen(1abel[3])+2+i,' ! ,REV_VID);
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sprintf (string, "$6.0£", tug_data(2}):;
write_;tring(startrow+10,startcol+2+strlen(label[3])+2,string,REV_VID);

/* get chain pendant size */
get_tug data(3, startrow+l3, startcol+2+strlen(label(3]))+2, tug, tug_data);
for (i=0; i<6; i++)

write char(startrow+13, startcol+2+strlen(label([3]})+2+1,’ ' yREV_VID);
sprintf(string, "%6.2£",tug_data(3));
write_;tring(startrow+13,startcol+2+strlen(label[3])+2,string,REV_VID);

/* get chain pendant scope */
get_tug_ﬁata(4,startrow+15,startcol+2+strlen(label[3])+2,tug,tug_data);
for (i=0; i<6; i++)

write_ char(startrow+l5, startcol+2+strlen(label (3]))+2+i,’ ’,REV VID);
sprintf (string, "%6.0£", tug_data(4)):;
write_string(startrow+l5,startcol+2+strlen(label(3])+2, string,REV_VID);

/* erase footer */
start = (endcol-startcol-strlen(footer{0}))/2 + startcol;
for (i=0; i<strlen(footer([0}): i++)

write_char(endrow-3, staxt+i,’ ’,REV_VID);

/*****************************************************************/

/* prompt user for confirmation of data; give edit option */
/*****************************************************************/
start = startcol + 3;

write_string(endrow-3,start, footer(1],REV_VID);

vid_box (endrow-3, start+strlen(footer(i]), 4):

get_tug_data(5, endrow-3, start+strlen(footex(1}),tug, tug_data):;

/* test if data correct */
if ( choice(0]!='y’ && choice(0]!='Y’ && choice(0]!=NULL )

{

/* erase previous message */
start = startcol + 3;
for (i=m0; i<strlen(footexr({l))+4; i++)
write char(endrow-3,start+i,’ ’,REV_VID);

/* write quit message */
start=(endcol-~startcol-strlen(footer(4)))/2 + startcol;
write_string(endrow, start, footer([4],REV_VID);

/* write first line of edit "menu" */
start=(endcol-startcol-stxlen(footer(2)))/2 + startcol;
write string(endrow-3,start, footer(2],REV_VID);

/* write function key indicators in NORM VID */

for(i=0; i<2; i++)

{
write_phar(endrow-B,start+i,footer[2][i],NORM_VID);
write_ char(endrow-3, start+9+i, footer(2) (i+9]),NORM VID);

}
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/* write second line of edit "menu" */
startl=(endcol-startcol-strlen(footer(3)))/2 + startcol;
write_ string(endrow-2,startl, footer[3],REV_VID);

/* write function key indicators in NORM VID */
for (i=0; i<2; i++)
{
write char(endrow-2,starxtl+i, footer[3}(i),NORM VID);
write char(endrow-2,starti+l4+i, footer[3) [i+14],NORM VID);

}

/***************************************************************/
/* edit data */
/***************************************************************/
/* move cursor to F1 highlight */

cursoxr_on();

goto_xy (endrow-3, staxt);

/* get user’s choice */
while (1)
{
key=get special():
/**************/
if (key==F1) /* tug class */
( /**************/
cursor_off;
tug data{0] = popup(tug_menu,"",4,startrowt4, startcol+l5, SINGLE,REV_VID,0);
if (tug_data(0] == ARS38)
{
for (i=0; 1i<10; it+)
write_ char(startrow+5,startcol+2+strlen(label(1]})+2+i,’ /,REV_VID);
sprintf (tug, "ARS 38");
write_string(startrow+5,startcol+2+strlen(label[l])+2,tug,REV_VID);
tug data{l) = 2.0;
sprintf(string,“%6.2f",tug_data[l]);
write_string(startrow+8,startcol+2+strlen(label[3])+2,string,REV_VID);

/* check data for consistency */

if (tug_data[2)>2100)

{
sprintf (textl, "Maximum hawser length for this class"):;
sprintf (text2,"is 2100 ft--please enter new length");
display errox (ERROR,textl,text2);
vid box(startrow+l0,startcol+2+strien(label(3])+2,6);
get_tug_data(2, startrow+l0, startcol+2+strlen(label (3))+2, tug, tug data);
for (i=0; i<6; i++)

write_phar(startrow+10,startcol+2+strlen(label[3])+2+i,' ', REV_VID);

sprintf (string, "%6.0£", tug_data(2)):
write_;tring(startrow+10,startcol+2+strlen(label[3])+2,string,REV_VID);

}

else if (tug_data(0] == ARS50)
{
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for (i=0; i<10; i++)
write_char(startrow+5,startcol+2+strlen(label[l])+2+i,’ ' /REV_VID);

sprintf (tug, "ARS 50");

write_ptring(startrow+5,startcol+2+strlen(label[1])+2,tug,REV_VID);

tug_data(l] = 2.25;

sprintf (string, "$6.2£",tug_data(ll);

write_string(startrow+8,startcol+2+strlen(label(3])+2,string, REV_VID);

/* check data for consistency */

if (tug_data(2]>3000)

{
sprintf (textl, "Maximum hawser length for this class");
sprintf (text2,"is 3000 ft--please snter new length");
display_ error (ERROR,textl, text2);
vid_box (startrow+1l0, startcol+2+strlen(label (3])+2,6);
get_tug_data(2,startrow+10, startcol+2+strlen(label [3])+2, tug, tug data);
for (i=0; i<6; i++)

write char(startrow+10,startcol+2+stxrlen(label([3))+2+i,’ ', REV_VID);

sprintf (string, "%6.0£", tug_data(2]);
write_string(startrow+10,startcol+2+strlen(label[3])+2,string,REV_yID);

}

else if (tug_data[0] == ATS1)

{
for (i=0; 1i<10; i++)

write char(startrow+5,startcol+2+strlen(label(1])+2+i,’ ’,REV_VID);

sprintf (tug, "ATS 1"); '
write_;tring(startrow+5,startcol+2+strlen(labal[l])+2,tug,REV_VID);
tug_data(l] = 2.25;
sprintf (string, "%6.2£",tug_data{l]);
write_string(startrow+8, startcol+2+strlien(label(3])+2,string, REV_VID);

/* check data for consistency */
if (tug_data(2)>3000)
{
sprintf (textl, "Maximum hawser length for this class”);
sprintf (text2,"is 3000 ft-~-please enter new length");
display_ error (ERROR, textl, text2);
vid_box (startrow+l0, startcol+2+strlen(label (3})+2,6);
get_tug_data(2, startrow+l0, startcol+2+strlen(label(3))+2, tug,tug_data);
for (i=0; i<6; i++)
write_phar(startrow+10,startcol+2+strlen(label(3])+2+i,’ ' ,REV_VID);
sprintf(string, "%6.0£f", tug_data(2]);
write string(startrow+l0,sturtcol+2+strlen(label(3])+2,string, REV_VID);

}

else if (tug_data(0] == TATF166)

{
for (i=0; i<10; i++)

write_phar(startrow+5,startcol+2+strlen(label[1])+2+i,' ' ,REV_VID);

sprintf (tug, "T-ATF 166");
write_string(startrow+5, startcol+2+strlen(label(1))+2,tug,REV_VID);
tug_datail) = 2.25;
sprintf (stxing, "$6.2£",tug_data(l]);
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}

write string(startrow+8,startcol+2+strien(label[3])+2,string,REV_VID);

/* check data for consistency */
if (tug_ﬁata[2]>2500)
{
sprintf (textl, "Maximum hawser length for this =lass");
sprintf (text2,"is 2500 ft--please enter new length");
display_error (ERROR, textl, text2);
vid_box (startrow+l0, startcel+2+strlen(label {3])+2,6);
get_tug data(2, startrow+l0, startcol+2+strlen(label{3})+2,tug, tug_data);
for (i=0; i<6; i++)
write_char(startrow+10, startcol+2+strlen(label(3})+2+i,’ ' ,REV_VID):
sprintf (string, "%6.0£",tug_data{2]);
write string(startrow+10, startcol+2+strlen(label(3})+2,string, REV_VID);

}
cursor_on();

goto_xy(endrow-3, start);
/**************/

else if (key==F2) /* wire scope */

{

}

/**************/

vid _box(startrow+l0,startcol+2+strlen(label(3])+2,6);
get_tug data(2, startrow+l0,startcol+2+strlen(label(3])+2, tug, tug_data);
for (i=0; i<6; i++)

write char(startrow+10, startcol+2+strlen(label(3])+2+1,’ ! /REV_VID);
sprintf (string, "%6.0£f", tug_data(2]));
write_string(startrow+l0, startcol+2+strlen(label(3))+2,string,REV_VID);
cursoxr_on();

goto_xy (endrow-3, start+9);
/**************/

else if (key==F3) /* chain size */

{

}

JHREKRRKKK KKK KKK /

vid_box(startrow+l3, startcol+2+strlen(label(3])+2,6);
get_tug datza (3, startrow+l3, startcol+2+strlen(label(3])+2, tug, tug data);
for (i=0; i<6; i++)

write_ char(startrow+l3, startcol+2+strlen(label[3])+2+i,’ !, REV_VID):
sprintf(string, "%6.2£f", tug_data(3]);
write string(startrow+l3, startcol+2+strlen(label(3])+2,string,REV_VID);
cursor_on{);

goto_xy (endrow=-2, startl);
JEEXKIEKRKRK KK KKK [

else if (key==F4) /* chain scope */

{

)

/***************/

vid_box(startrow+l5, startcol+2+strlien(label{3))+2,6);
get_pug_ﬂata(4,startrow+15,startcol+2+strlen(label[3])+2,tug,tug_data);
for (iw=0; i<6; i++)

write_char(startrow+l5, startcol+2+strlen(label(3))+2+i,’ ’,REV_VID);
sprintf (string, "%6.0£", tug_data(4));
write_;tring(startrow+15,startcol+2+strlen(label(3])+2,string,REV_VID);
cuxsor_on();

goto_xy (endrow-2, startl+l4);
/******************l

else if (key==INSERT) /* quit edit mode */

{

/******************/
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/* erase menu */
for (i=0; i<strlen(footer(2)); i++)
write char(endrow-3,start+i,’ ’,REV_VID);
for (i=0; i<strlen(footer(3]); i++)
write_char(endrow-2,startl+i,’ ’',REV_VID);

/* erase message */

start = (endcol-startcol-strlen(footer{4}))/2 + startcol:;

for (i=0; i<strlen(footer(4]); i++)
write_phar(endrow,staxt+i,205,REV_VID);

break;

}
cursoxr off();
}
else /* data is correct; no editing necessary */
{
/* erase previous message */
start = startcol + 3;
for (i=0; i<strlen(footer(l]))+4; i++)
write_char(endrow-3,start+i,’ ' ,REV_VID);
}
/* prompt to save data to file */
start = startcol + 3;
write string(endrow-3,start, footer(5),REV_VID);
vid_pox(endrow—3,start+strlen(footer[5]),4);
get_tu¢_data(5,endrow-3, start+strlen(footer(5)),tug,tug_data):;

if ( choice{0)!='n’ && choice[0]}!='N’' ) /* save data */
{
/* erase previous message */
start = startcol + 3;
for (i=0; i<strlen(footer{l})+4; i++)
write char(endrow-3,start+i,’ ’,REV _VID):;

save _tug file(startrow,startcol,endrow,endcol,tug,tug_data);

}
£lag[0)=1; /* set flag for presence of tug data */

/*****‘k**********************************************************************
This function gets the user’s input for the data requested in the

function get_tug(). Uses screen_getstring() for screen I/0. Some data
checking is performed for each data type.

**********kk**f:************************‘k*********‘k*****************‘k*********/

void get_tug data{i, row,col,tug,data)

int i;

int row;

int col;

char *tug;

float *data;

{

int nbr; /* required arg for stofal() */
int status; /* takes return value for stofa() */
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char string(24]; /* input striag */

char textl(39), text2{39); /* error message text */
int j, k: /* counters */
int length;

char ch;

cursor_on() ; /* turn on cursor */
goto_xy (row,col); /* move crrsor to start of box */

/* get user input */
screen_getstrg(i, row, col, string,NORM VID, input) ;

if (i>1 && i<5)
{
/* check for valid numeric input */
for (k=0; k<strlen(string); k++)
{
if ( string(kl=='.’ ) ;
else if (string(k]<’/0’ || stxingl(k]>’'9’)
{
sprintf (textl, "Invalid entry; try again");
display_ error (ERROR,textl," "):
vid_box(xow,col, 6);
get_tug data(i, row,col, tug,data);
return ;

}
/* if input string contains valid numbers only, convert string to float
status = stofa(string, &data(i], &nbr,1);

}

else /* i==5 */

{

strcpy(choice, string);

/*******************************************k*****/

/* check data for consistency */
/**************************k*******k**************/
if (i==2) /* check hawser scope */
{
if (cata(i)<=0.0)
{
sprintf (textl,"Invalid entry; try again");
display error (ERROR, textl," ");
vid_box(xrow,col,6);
get_tug_data(i, row, col, tug,data);
return ;
}
if (data[i)}<1000)
{
sprintf (textl, "No extreme tension data for scopes");
sprintf(text2,"less than 1000’ =-- please try again");
display error (ERROR,textl, text2);
vid_box(row,col, 6);
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get tug data(i, row,col, tug,data);
return;
}
if (data[0])==ARS38 && data(i]}>2100)
{
sprintf (textl, "Maximum hawser length for this class");
sprintf(text2,"is 2100 ft--please try again"):;
display_errox (ERROR, textl, text2);
vid box(row,col,6);
get_tug data(i, row,col, tug,data);
return;
}
if ( (data[0)}==ARS50 || data[0])==ATS1l) && data{i)>3000)
{
sprintf (textl, "Maximum hawser length for this class");
sprintf (text2,"is 3000 ft--please try again"):
display error (ERROR,textl, text2);
vid_box(row,col, €);
get_tug data(i, row,col, tug,data);
return;
}
if (data[0)}==TATF166 && data{i)>2500)
{
sprintf (textl, "Maximum hawser length for this class");
sprintf (text2,"is 2500 ft--please try again"):;
display error (ERROR,textl, text2);
vid_box(row,col, 6);
get_tug_data(i, row, col, tug, data);
return;

}
if (i==3) /* check chain size */
{
if (data{i]<0 || data(i]>20.0)
{
sprintf (textl, "Invalid entry; try again");
display error (ERROR,textl," ");
vid box(row,col, 6);
get_tug_data(i, row, col, tug,data);
return ;

}
if (i==4) /* check chain scope */
{
if (data{i}<0)
{
sprintf (textl, "Invalid entry; try agzin");
display errxor (ERKOR, textl,"” ");
vid_box(row,col, 6);
get_tug_data(i, row,col, tug, data);
return ;
}
else if (data(i)>500.0)
{
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sprintf (textl, "Scope of chain is unusually larqge”);
sprintf (text2, "=>please check this entry<=");
display error (WARN, textl, text2);

vid box(row,col, 6);
get_tug_data(i, row, col, tug, data);

return ;

cursor_off():;
goto_xy(0,0);
}

/****************************************************************

This function retrieves tug data from a user specified file.
******k*******x**************************************************/
get_tug_file(startrow,startcol, endrow, endcol, tug, tug_data,flag)
int startrow, startcol;
int endrow, endcol;
char *tug;
float *tug_ data;
int *flag;

{

FILE *in;

char fname([13]:;

char inline({81};

char textl1l(39],text2(39]);

int i, j,status,nbr;

float array(2]):

int start;

start = (endcol-startcol-strlen(labell{l]}))/2 + startcol;
write_string(startrow+8, start,labell(1],REV_VID):;
for (i=0; i<2; i++) /* write prompt */
(
start = startcol+3;
write string(startrow+10+i, start,labell (i+2],REV_VID):
}
vid box (startrow+ll,start+strlen(labell(3}),9);
sprintf (textl, "Type 'Q’ to quit";;
start = (endcol-startcol-~strlen(textl))/2 + startcol;
write_string(endrow-3,start, textl,REV_VID);
get_fname (6,0, startrow+tll, startcol+3+strien(labell(3}), fname);

/* check for quit option */
if (fname[0)==’'Q’)
{
cursor off();
goto_xy(0,0);
return (-1);

in=fopen (fname, "xr");
if (in==NULL)
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sprintf (textl,"Can’t ocpen file %s", fname);
display error (ERROR,textl,"” “};
clear (startrow+8, startcol+l, endrow-3, endcol-1,REV_VID);
get_tug_file(startrow,startcol, endrow,endcol, tug, tug_data, flaqg):;
return (0);
}
else
{
/* read data from file */
fgets(inline, 81,in);
strstrip(inline);
if (! (strncmp(inline,"! Tug data file",15)))
{
fgets(inline, 81,in);
fgeta(inline, 81, in);
strncpy(tug,inline, 15);
strstrip(tug);

/* test for tug type, assign value to tug data(0] */
if (!(strncmp (tug,"ARS 38",6)))
tug_data(0]=0;
else if (! (strncmp(tug, "ARS 50",6)))
tug_data(0]}=1;
else if (! (strncmp(tug, "ATS 1",5)))
tug data(0)=2;
else if (! (strncmp(tug,"T-ATF 166",9)))
tug_data(0]=3;
else
{
sprintf(textl, "Tug type in file is not in data base");
sprintf (text2, "==> please try again <==");
display_prror(ERROR,textl,teth);
get_tug file(startrow,startcol, endrow, endcol, tug, tug_data, flag);
return (0);
}
/* read remaining data */
for (i=0; i<4; i++)
{
fgets(inline,81,in);
fgets(inline, 81,in);
status=stofa(inline, array, &nbr, 1) ;
tug _data{itl)=array(0];
}
fclose (in);
}
else
{
sprintf (textl,"%s is not a tug data file!", fname):;
display error (ERROR,textl,” ");
clear(sta:trow+8,startcol+1,endrow-3,endcol-l,REV_VID);
get_tug_file(startrow, startcol, endrow, endcol, tug, tug data, flzgqg):
return (1);
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}

return(0) ;

/*********t***********************************************t*****t

This function gets the filename from the user.

*************************************t*************t***********t*/

void get fname(i, type, row,col, fname)

int i;
int type;
int row;

int col;
char *fname;

{

char text1[39],text2(39]; /* error message te:t

int j, k=0; /* counters

char ch;

curser_on(); /* turn on cursor

goto_xy (row,col); /* move cursor to start of box

/* get user input */
screen_getstrg(i, row,col, fname, NORM VID, input);
strstrip (fname) ;

/* check for quit option */
if (fname(0}=='Q’)
{

cursor off();

goto_xy (0,0);

return ;

/* check for valid filename */

while ( (ch=fname(k]) != NULL )
{

if { (ch>=’'a’ && ch<=’z’) || (ch>='A’ && ch<='32’')
il (ch>='0’ && ch<=’/9'}) || ch == '_' || ch == '~/)
{
k++;
continue;
}
else

{

sprintf (textl, "File name contains invalid characters");

sprintf (text2, "==> please try again <==");
display error (ERROR,textl,text2);

vid box(row,col,9);
get_fname (i, type, xuw, col, fname) ;

return ;
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if (type==0) /* tug */

{
sprintf (textl, "%s.tug", £name) ;
slctouc(textl, text2);
strncpy (fname, text2,12);
strstrip(fname);

}

else /* tow */

{
sprintf (textl, "%s.tow", fname) ;
slctouc (textl, text2);
strncpy (fname, text2,12);
strstrip (fname) ;

cursor off();
goto_xy(0,0);

/****************************************************************

This function writes the tug data to a user specified file.
********************************************k********************/
void save_pug_file(startrow,startcol,endrow,endcol,tug,tug_@ata)
int startrow, startcol, endrow, endcol;
char *tug;
float *tug_data;

{

FILE *out;

char fname{13);

char string[25];

char text1(39];

int start;

/* prompt for file name */

start = startcol + 3;
write_;tring(endrow—B,atart,footer[G],REV_YID);
vid box (endrow-3, start+strlen(footer{6))+3,9);

get_fname (6,0, endrow-3, start+strlen(footer(6])+3, fname);
out=fopen (fname, "w");

if (out==NULL)

{
sprintf (textl."Can’'t open file %s", fname);
display_error (ERROR, textl," ");
save_tug_file(startrow, startcol, endrow, endeol, tug, tug_data):
return;

}

else

{
/* write data to file */
fprintf (out,"! Tug data file\n"):
fprintf (out,"! Tug class:\n");
fprintf (out, "$s\n", tug);
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fprint £ (out,"! Hawser diameter (inches):\n"):
sprintf (string, "%-.2£\n", tug_data(l});
fprintf (out, "%=", string);

fprintf (out,"! Hawser scope (feet):\n"):;
sprintf (string, "%-.1£\n", tug_data{2));
fprintf (out, "%s", string);

fprintf (out,"! Chain pendant diameter (inches):\n");
sprintf (string, "$-.2£\n", tug_data(3]);
fprintf (out, "%s", string);

fprintf (out,"! Chain scope (feet):\n"):;
sprintf(string,"%-.2f\n",tug_data[4]);
fprintf (out, "%s", string);

}

fclose (out);
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/**************************************************************k*************

File: tow.c
Author: Todd J. Peltzer
Last update: 17 April 1989

This file contains functions which support the option "Select Tow"
in the main program.
Functions:
get _tow _data()
get_data()
get_ship file()
save_ship file()

*********************r*******************************************************/

$include "stdio.h"
#include "dos.h"

$#include "keydef.h"
#include "video.h"

static char *label{] =

{
"TOW DATA",
"Hull no:",
"Full load displacement:",
"Tow speed:",
"Max expected wind spd:",
"Rel wind direction:",
"Propeller status:"

static char *labell[] =
{
"Options",
"Retrieve File",
"Enter name of tow file",
"to retrieve (8 char max):

static char *units{] =
{

"tons",

"kts",

"kts",

" deg"
}:

static char *footer() =

{
"Please enter data.",
"Is all data correct? (yes/no): ",
"F1 Hull F2 Disp F3 Tow F4 Wind",
"F5 Rel wind F6 Prop statua",
" Press INS to continue ",
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"  Save data to file? (yes/mo): ",
" Enter tow file name: "
}:

char *menu(]= {
"Locked ",
"Trailing",
"Removed "

}:
atatic char choice{4}:;

typedef struct
{

int startcol;
int endcol;
} data_box;

static data_box input!] =

{

{32,55}, /* hull no x/
{47,54}, /* displacement */
{47,541}, /* tow speed */
{47,54}, /* wind speed */
(47,54}, /* wind direction */
{54,58}, /* yes/no choice */
(49,58} /* tow file name */

void get_data(),save_ship file():

/**********************************************k*****t***********************

This function prompts the user for data concerning the tow. Input items
are: hull number, displacement, tow speed, wind speed, relative wind
direction, and propeller status. A popup menu is used to select propeller
status.

*****************************************************************************/
get_tow_data(flag,hull no,class,tow_data, ship data)
int *flag;
char *hull no;
char *class;
float *tow_data;
float *ship data;
{
int startrow=2;
int startcol=20;
int endrow=22;
int endcol=60;

int row, col, i, start, startl, key;
int status, choicel;

char string(25),textl(39),text2(39);

if (!flag(1l}) /* tow data does not exist */
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/* initialize data variables to zero */
hull no(0] = NULL:
for (i=0; i<5; i++)

tow_data({i) = 0.0;

/* clear background */
clear(startrow+l, startcol+l, endrow-1, endcol-1,REV VID);

/* write header */
write header(startrow, startcol, endcol,label{0],REV_VID);

if (1flag(l) && !flag(2]) /* enter new data */
{
clear (startrow+t5, startcol+l, endrow-3, endcol~1,REV_VID);
}
else if (flag{l] && !£flag{2)) ; /* edit existing data */
else if (flag(2]) /* retrieve data from file */
{
status=get_ship file(startrow,startcol,endrow, endcol,hull no,class,
tow_data, ship_data, flag);
if (status<0)
{
cursor off();
flag(2)=0;
return (-1);

}

clear (startrowt5, startcol+l, endrow~3, endcol~-1,REV _VID);

/* write data labels */
for (row=startrow+5,i=l; i<=6; i++,row += 2)
write_ string(row, startcol+3, label(i]),REV_VID);

/* write units */
for (rowmstartrow+7,i=0; i<4; i++,row += 2)
write_string(row, endcol-5,units (i}, REV_VID);

if (£flag{l) || £flag(2])
{
/* display data */
/* hull number */
write_string(startrow+5, startcol+2+strlen(label(1])+2,hull no,REV_VID);

/* displacement */

sprintf (string, "%6.0£", tow_data(0});
write_string(startrew:r7,startcol+2+strlen(label{2))+?2,string, RiEV_VID):
/* tow speed */

sprintf (stxing, "%6.1£", tow_data(l});

write_string(startrow+9, startcol+2+strlen(label(3))+15,string,REV_VID);

/* wind speed */
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}

sprintf(string; "$6.1£", tow_data(2]);
wxite_string(startrow+11,startcol+2+strlen(label[4])+3,string,REV_VID);

/* relative wind direction */
sprintf (string, "%6.1£", tow_data(3});
write string(startrow+l3, startcol+2+strlen(label(5])+8, string, REV_VID);

/* prop status */
if (tow_data(4] == LOCKED)
{
write string(startrow+l5,startcol+2+strlen(label(6])+10,menu(0},REV_VID);
}
else if (tow_data(4) == TRAILING)

{
write string(startrow+l5, startcol+2+strlen(label([6])+10,menu{l),REV_VID);

1

H
else if (tow_data(4] == REMOVED)

{
write_string(startrow+l5, startcol+2+strlen(label{6]))+10,menu(2],REV_VID);

}

else if (!flagf(l])

{

/* write footer */
start = (endcol-startcol-strlen(footer{0)))/2 + startcol;
write string(startrowil7,start, footer(0],REV_VID);

/* create normal video boxes for data entry */
vid_box(startrow+5, startcol+2+strlen(label [1])+2,23);
vid box (startrowt7, startcol+2+strlen(label(2])+2,7);
vid_box(startrow+9, startcol+2+strlen(label(3))+15,7);
vid_box(startrowtll, startcol+2+strlen(label(4]))+3,7):
vid_box(startrow+l3, startcol+2+strlen(label(5])+6,7);

/******‘k****‘k*****************************************************/

/* get user input */

/*****‘k**************************************f,********************/

/* get hull no */

get_data (0, startrow+t5, startcol+2+strlen(label(1]))+2,hull no,tow_data);

for (i=0; 1i<23; i++)
write_char(startrow+5,startcol+2+strlen(label(1))+2+i,’ ',REV_VID);

write_string(startrow+5,startcol+2+strlen(label(1l])+2,hull _no,REV_VID);

/* get diaplacement */
get_data(l,startrow+t7,startcol+2+strlen(label(2))+2,hull _no,tow_data):;
for (i=0; i<7; i++)

write cliar(startrow+7,startcol+2+strlen(label(2))+2+i,’ ’,REV_VID);
sprintf (string, "$6.0£", tow_data(0});
write_string(startrow+7,startcol+2+strlen(label(2])+2,string, REV_VID);

/* get tow speed */

get _data(2,startrow+9,startcol+2+strlen(label (3]))+15,hull no,tow_data);

for (i=0; i<7; i++)
write_char(startrow+9,startcol+2+strlen(label (3))+15+i,’ ’,REV_VID);
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sprintf(string, "%6.1£f", tow_data(l]);
write string(startrow+9,startcol+2+strlen(label([3)}+15,string,REV_VID);

/* get wind speed */
get_data(3, startrow+ll, startcol+2+strlen(label{4])+3, hull_no, tow_data);
foxr (i=0; i<7; i++)

write char(startrow+ll, startcol+2+strlen(lak«l(4])+3+i,’ ',REV_VID);
sprintf (string, "%6.1£", tow_data(2]});
write_ string(startrow+ll, startcol+2+strlen(label{!])+3, string,REV_VID);

/* get relative wind direction */
get_data(4,startrow+l3, startcol+2+strlen(label(5])+6,hull no, tow data);
for (i=0; i<7; i++)

write_char(startrow+tl3, startcol+2+strlen(label(5))+6+i,’ ’',REV_VID);
sprintf(string, "%6.1£f", tow_data(3]):
write string(startrow+tl3, startcol+2+strlen(label(5]))+6, string,REV_VID);

/* get propeller status */
tow_data(4] = popup (menu, "LTR", 3, startrow+l3, endcol-13, SINGLE, REV_VID,0);
if (tow_data(4] == LOCKED)
{

write string(startrow+l5,startcol+2+strlen(label(6])+10,menu{v},REV_VID);
}
else if (tow _data(4) == TRAILING)
{

write_string(startrow+l5, startcol+2+strlen(label({6])+10,menu(1),REV_VID);
}
else if (tow_data{4]) == REMOVED)
{

write_string(startrow+l5, staxtcol+2+strlen(label(6))+10,menu(2),REV_VID);
}

/* erase footer */

start = (endcol-startcol-strlen(footer{0J))/2 + startcol;

for (i=0; i<strlen(footex(0]); i++)
write_char(startrow+l7,start+i,’ ',REV_VID);

/********************************************‘k********************/
/* prompt user for confirmation of data; give edit option */
JRERRRHIIIIRHIHRAH AT KNI RKIREIRRKRRAIRRIIRRHREHAKRIKRIK KRR * KKK/
start = startcol + 3;
write_string(startrow+l7, start, footex{1],REV_VID);

vid box (startrow+l7, start+strlen(footex(l}),4):

get_data(5, startrow+l7, start+strlen(footer(1]),hull_nc, tow_data);

/* tost if data correct */
1f ( choice[0])!='y’ && choice[0]!=’'Y’ && choice({0]!=NULL )
{
/* erase previous message */
start = startcol + 3;
for (im0; i<strlen(footer([l])+4; i++)
write_char(endrow-3, start+i,’ ’,REV_VID);
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/* write quit message */
start=(endcol~startcol-strlen(footer{4]))/2 + startcol;
write_string(endrow, start, footer(4},REV_VID);

/* write first line of edit "menu" */
start=(endcol-startcol-strlen(footer{2)))/2 + startcol;
write_string(endrow-3,start,footer[Z],REV_VID);

/* write function key indicators in NORM VID */

for (1=0; i<2; i++)

{
write_char(endrow-3, start+i, footer{2) [i],NORM_VID):;
write char(endrow-3,start+8+i, footer{2] [i+8]), NORM VID);
write_char (endrow-3, start+16+i, footer (2] (i+16],NORM_VID);
write_char(endrow-3, start+23+i, footex{2] (i+23],NORM _VID);

/* write second line of edit "menu" */
startl=(endcol-startcol~-strlen(footer{3]))/2 + startcoel;
write_string(endrow=-2,st~rtl, footer[3),REV_VID);

/* write function key indicators in NORM VID */
for (i=0; i<2; i++)
{
write_char(endrow-2, startl+i, footer (3] (i),NORM VID);
write_phar(endrow-z,startl+12+i,footer[3][i+12],NORM_VID);
}

R L T e L T L e Y
/* edit data o/
/*****************************************************************/
/* move cursor to Fl highlight */

cursoxr_on();

goto_xy(startrow+l7,start);

/* get user’s choice */
while (1)
{
key=get_ special();
JRERIREKR KKK AR KR ]
if (key==F1) /* hull number */
( /***************/
vid_box(startrowt5, startcol+2+stxlen(label(1]))+2,23);
get_data (0, startrow+5, startcol+2+strlen(label(1])+2,hull no,tow_data);
for (i=0; 1i<23; i++)
write_phar(startrow+5,startcol+2+strlen(label[l])+2+i,' ' ,REV_VID):;
write string(startrow+5,startcol+2+strlen(label(l])+2,hull no,REV_VID);
cursor_on();
goto_xy (endrow-3, start);

) /****************/
else if (key=m=F2) /* displacement */
( /****************/

vid_box (startrow+7, startcol+2+stxlen(label(2))+2,7);
get_data(l, startrow+?,startcolt2+strlen(label (2])+2,hull no,tow_data);
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for (i=0; i<7; i++)

write char(startrowt7, startcol+2+strlen(label[2])+2+i,’ ' ,REV_VID);
sprintf (string, "%6.0£", tow_data(0]));
write string(startrow+7,startcol+2+strlen{label{2])+2, string, REV_VID);
cursoxr_on{);
goto_xy(endrow-3, start+8);

} JRERIRKIKR KKK KX [
else if (key==F3) /* tow speed *x/
{ /************x*w/

vid box(startrow+9, startcol+2+strlen(label{23])+15,7);
get_ﬁata(z,startrow+9,startcol+2+strlen(label[3})+15,hull_po,tow_data);
for (i=0; i<7; i++)

write_char(startrow+9, startcol+2+strlen(label (3])+15+i,’ ' ,REV_VID);
sprintf (string, "%6.1£", tow_data(l]);
write_string(startrowt9, startcol+2+strlen(label{3])+15, string,REV_VID);
cursor_on() ;
goto_xy(cadrow-3,start+16);

} /***************/
else if {(key==F4) /* wind speed */
( /***************/

vid_box(startrow+ll, startcol+2+strlen(label (4])+3,7);
get_data(3, startrow+ll, startcol+2+strlen(label{4])+3,hull no,tow_data):
for (i=0; i<7; it++)

virite char(startrow+ll, startcol+2+strlen(label[4])+3+i,"’ ' /REV_VID);
sprintf (string, "%6.1£", tow_data(2});
write string(staxtrow+ll,startcol+2+strlen(label(4])+3,string,REV_VID);
cursor_on({();
goto_xy (endrow-3, start+23);

} /****************/
else if (key==F5) /* rel wind dir */
( /****************/

vid_box(startrow+l3, startcol+2+strlien(label(5])+6,7);

get_data (4, startrow+l3, startcol+2+strlen(label{5]))+6, hull nc, tow_data);

for (i=0; i<7; i++)
write_phar(startrow+13,startcol+2+strlen(label[5])+6+i,' ' /REV_VID);

sprintf (string, "¥6.1£f", tow_data(3});

write string(startxow+l3, startcol+2+strlen(label(5))+6, string,REV_VID);

cursor_on();

goto_xy (endrow-2, starti);

} JRRRKKK KRR KK KKK [
else if (key=mF6) /* prop status */
( /**************R/

cursor off();
tow_data(4] = popup (menu, "LTR", 3, startrow+l3, endcol~13, SINGLE,REV_VID,0};
if (tow_data(4] == LOCKED)
{
for (i=0; i<=strlen(menu{2}]); i++)
write char(startrow+l5,startcol+2+strlen(label(6])+10+i,’ ’',REV_VID);
write_ string(startrow+l5, startcol+2+strlen(label(6])+10,menu(0),REV_VID);

else if (tow_data[4] == TRAILING)
for (i=0; i<=strlen(menuf2]); i++)

write_ chaxr(startrow+l$5, startcol+2+strlen(label(6])+10+i,’ ' ,REV_VID);
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write string(startrow+l5,startcol+2+strlen(label(6])+10,menu(1l),REV_VID);
else if (tog_data[4] == REMOVED)
for (i=0; i<=strlen(menu{2]): i++)

write char(startrow+l5, startcol+2+strlen(label{6})+10+i,’ ’,REV_VID);
write string(startrow+l5, startcol+2+strlen(label({6])+10,menu(2],REV_VID);

}
cursor_on();
goto_xy(endrow-2, startl+12);

} JXRKKARRK KK KR KKK ]
else if (key==INSERT) /* quit edit *x/
{ JREERERKK KR KKIKRR [

/* erase menu */
for (i=0; i<strlen(footer(2]); i++)
write_char(startrow+l7,starxt+i,’ ’,REV_VID);
for (i=0; i<strlen(footer(3]):; i++)
write char(startrow+l8,startl+i,’ ’,REV_VID);

/* erase message */
start = (endcol-startcol-strlen(footer(4]))/2 + startcol;
for (i=0; i<strlen(footex(4])); i++)
write char(endrow,start+i,205,REV_VID);
break;

)

cursox_off();

) /************************/
else /* editing not required */
( /********************x***/

/* erase previous message */
start = startcol + 3;
for (i=0; i<strlen(footer(l])+4; i++)
write_char (endrow-3,start+i,’ ’,REV_VID);
}

return (0);

/****************************************************************************

This function gets the user’s input for the data requested in the

function get_ tow_data(). Uses screen_getstring() for screen I/O. Some data

checking is performed for each data type.

*****************ﬁ***********************************************************/

void gat_data(i,row,col,hull no,datz)
int i;

int row;

int col;

char *hull no;

float *data;

{

int nbr; /* required arg for stofa */
int status; /* takes return value for stofa */
char string(24); /* input string */
char textl(39), text2(39); /* error message text */
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int j, k; /* counters */
int length;

cursor_on(); /* turn on cursor */
goto_xy (row,col); /* move cursor to start of box */

/* get user input */
screen_getstrg(i,row,col,string,NORM_VID,input);

if (i==0)

{
/* convert input string to upper case; output to hull no */
slctouc (string, hull no);

/* ensure hull number is in proper format */
/* == first copy hull no */
strcpy(string, hull no);

if (hull_no(0])=='T')
{
if (hull no(1l]==' ')
{
hull no(l} = '-=';
strcpy (string,hull no);
}
else if (hull no(i] != '~’)
{
string(l] = '-';
length = strlen(hull_no):;
for (k=2; k<=length; k+t+t)
string(k] = hull no{k-1);
string(k] = NULL;
strcpy (hull no, string);

}
length=strlen (hull_no):;
for (j=0; j<length; j++)
{
if (hull_no(j)>='0’ && hull no[j)}<=’9’')
{
if (hull_no(j-1]) == ’-/)
{
hull no(j-1] = * /;
break;
}
else if (hull no(j-1) != "' ')
{
string{j) =’ /;
for (k=j+l; k<=strlen(hull no); k++)
string(k) = hull no(k-1]):
string(k]l = NULL;
slctouc (string, hull _no);
break;
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else

{

break;

}

else if (i>0 && i<4)

{
/* check for valid numeric input */
for (k=0; k<strlen(string); k++)

{
if ( string(kl=='.') :
else if (string(k)<’0’ || string(k]>’9’)
{

sprintf (textl, "Invalid entry; try again");
display error (ERROR,textl," ");

vid _box(row,col,7};

get_data (i, row,col,hull no,data);

return ;

}
/* if input valid numbers only, convert string to float */

status = stofa(string, &data(i-1], &nbr,1);
}
else if (i==4)
{
/* check for valid numeric input */
for (k=0; k<strlen(string); k++)
{
if ( string(kl=='.’ ) ;
else if (stringlkl=='-')
else if (string(k)<’0’ || string(k]>’'9’)
{
sprintf(textl,"Invalid entry; try again");
display _errox (ERROR,textl," ");
vid_box(row,col,7);
get_data(i, row,col,hull no,data);
return ;

}

/* if input valid numbers only, convert string to float */
status = stofa(string,&data({i-1], &nbr,1);

}

else /* i a= 5 %/

(

strepy(choice, string);

/*****t*************************k***********************/

/* check data for consistency */
/*******************************************************/

/***************/
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if (i==0) /* hull nunber */
( /***************/
if (hull no(0)<'A’ || 'Z'<hull nol0] && hull nc{0]}<’a’ || hull no{0]>'z')
{
sprintf (textl, "Invalid entry; try again");
display error (ERROR,textl," ");
vid_box(row,col, 23);
get_data(i,row,col,hull no,data);

return ;
}
} /****************/
if (i==1) /* displacement */
{ /****************/

if (data(i-1j<=0.0)
{
sprintf (textl, "Invalid entry; try again");
display errox (ERROR,textl," ");
vid box(row,col,7);
get_data(i, row,col,hull no,data);
return ;
}
else if ( datafi-1)<350.0 || data{i-1}>91000.0 && data(i-1)<=100000.0 )
{
sprintf (textl, "Displacement is outside range");
sprintf (text2,"of data in Table G-2");
display_ error (WARN, textl, text2):
}
else if ( data(i-1}>100000.0 )
{
sprintf (textl, "Invalid entry; try again");
display error (ERROR,textl," ");
vid _box(xow,col,7);
get_data(i, row,col,hull no,data);

return ;
}
} /****************/
if (i==2) /* towing speed */
l /****************/

if (data{i-1)<=0.0)
(
sprintf (textl, "Invalid entry; try again");
display_exrox (ERROR, textl," ");
vid box(row,col,7);
get_data (i, row, col, hull no,data);
return ;
}
else if (data[i~1]>10.0 && data(i-1])<=12.0)
{
sprintf (textl,"Planned tow speed is higher than"):;
sprintf (text2, "normally recommended");
display_errox (WARN, textl, text2):
}
else if (dataf{i-1]>12.0)
{
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sprintf (textl, "Outside range of Fig. G-1");
sprintf (text2, "=>please enter new tow speed<=");
display error (ERROR, textl, text2):;
vid_box(row,col,7);
get_data(i, row,col, hull_no, data):;

return ;
}
) /**************/
if (i==3) /* wind speed */
{ /**************/
if (data[i-1}<0)

{
sprintf (textl, "Invalid entry; try again"):;
display errox (ERROR,textl," ");
vid box(row,col,7);
get_data(i, row,col,hull no,data);
return ;

}

else if (dataf{i-1)>48.0)

{
sprintf (textl, "Outside range of Fig. G-2");
sprintf (text2, "=>please enter new wind speed<=");
display error (ERROR,textl, text2);
vid_box(row,col,7):
get_data(i, row, col, hull no,data);

return ;
}
) /******************/
if (i==4) /* wind direction */
( /******************/

if (data(i-1])<0)

{
sprintf (textl, "Use only positive angles");
display error (WARN, textl," “);
data(i-1l] = -data{i-1};

}

else if (data(i-1)>180.0 && data(i-1)<360.0)

{
sprintf (textl, "Use angles between O and 180");
display error (WARN, textl," ");
data[i-1) = 360.0 - data[i-1];

}

else if (data[i-1)>70.0 && data(i~-1)<110.0)

{
sprintf (textl, "No extreme tension data for beam seas"):
sprintf (text2, "==> use angles < 70 or > 110 <==");
display erxor (ERROR,textl, text2):;
vid_box(xrow,col,7);
get_data(i, row, col,hull _no,data);
return ;

}

else if (data(i-1]1>360.0)

{
sprintf (textl, "Invalid entry; try again");
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display error (ERROR,textl," "});
vid_box(row,col,7);
get_data(i, row, col,hull no,data);
return ;

cursor_off();
goto_xy(0,0);
}

/****************************************************************

This function retrieves tow data from a user specified file.
*****************************************************************/
get_ship file(startrow, startcol,endrow, endcol,hull no,class,

tow_data, ship data, flag)
int startrow, startcol;
int endrow, endcol;
char *hull no;
char *class;
float *tow data;
float *ship data:
int *flag;
{

FILE *in;

char fname(13};

char inline(81];

char textl({39],text2{39]);

int i,3j,status,nbr;

float array(2]}:

int start;

start = (endcol-startcol-strlen(labell(l]))/2 + startcol;
write string(startrow+8,start,labell({1l),REV_VID);
for (i=0; i<2; i++) /* write prompt */
{

start = startcol+3;

write_ string(startrow+l0+i, atart, labell (i+2],REV_VID);
}
vid_box (startrow+ll, start+strien(labell[3])),9);
sprintf (textl, "Type 'Q’ to quit");
start = (endcol-startcol-strlen(textl))/2 + startcoi:;
write_string(endrow-3, start,textl,REV_VID);
get_fname{6,1, startrow+ll, startccl+3+strlen(labell(3]}), £fname);

/* check for quit option */
if (fname([0)=='Q’)
{
cursor_ off();
goto_xy(0,0);
return (-1);

in=fopen (fnams, "x");
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if (in==NULL)
{
sprintf (textl,"Can’t open file %s", £name);
display_ errox (ERROR, textl,” ");
clear (startrow+8, startcol+l, endrow-3, endcol-1,REV_VID);
get_ship file(startrow, startcol, endrow,endcol, hull no,
class,tow_data, ship_data, flag);
return (0);
}
else
{
/* read data from file */
fgets(inline,81,in);
strstrip(inline);

/* test for valid tow file */
if (! (strnemp(inline,"! Tow data £file",15)))
{

fgets(inline, 81,in);

fgets (inline,81,in);

strstrip(inline);

/* test if ship file */

if (strncmp(inline, "SHIP",6 4))

{
sprintf (textl,"%s is not a ship data file!", fname);
display_error (ERROR,textl,"” ");
clear (startrow+8, startcol+l, endrow-3, endcol-1,REV_VID);
get_ship file(startrow, startcol, endrow, endcol, hull no,

class,tow_data, ship_data, flag);

return (0);

/* get hull number */
fgets(inline, 81,in);
fgets(inline,81,in);
strstrip({inline);

strncpy (hull no, inline, 24);
strstrip(hull_no):;

/* get class */
fgets(inline,81,in);
fgets(inline, 81,in);
strstrip(inline);

strncpy (class, inline, 24);
strstrip(class);

/* read remaining tow data */

for (i=m0; 1i<5; i++)

{
fgets(inline,81,in};
fgets(inline,81,in);
status=stofa(inline, array, &nbr,1);
tow_data(i)=array(0];

17




/* read ship data */
for (i=0; i<6; i++)
{
fgets (inline, 81,1in);
fgets (inline, 81, in);
status=stofa(inline, array, &nbr, 1) ;
ship data(i)=array(0];
)
fclose (in) ;
}
else
{
sprintf (textl,"%s is not a tow data file!", fname);
display error (ERROR,textl," "):
clear (startrow+8, startcel+l, endrow-3, endcol~1,REV_VID);
get_ship file (startrow,startcol, endrow, endcol,hull_no,
class,tow_data, ship data, flag):
return (0);

/****************************************************************

This function writes the tow data for self-propelled ships to
a user specified file.
*****************************************************************/
veid save_ship file(startrow,startcol, endrow, endcol, hull no,
class,tow_data, ship_ data)
int startrow, startcol, endrow, endcol;
char *hull no;
char *class;
float *tow_data;
float *ship data;
{
FILE *out;
char fname(13);
char string(25);
char textl1l(39];
int start;

/* prompt for file name */

start = startcol + 3;
write_string(endrow-Z,start,footer[S],REV_VID);
vid_box (endrow-2, start+strlen(footer(6))+3,9);

get_fname (6,1, endrow=-2, start+strlen(footer(€})+3, fname);
out=fopen (fname, "w");

if (out==NULL)

{
sprintf(textl,"Can’t open file %s", fname);
display error (ERROR,textl," ");
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save_ship file(startrow, startcol, endrow,endcol, hull_no,class,
tow_data, ship_ data);
return;
}
else
{
/* write tow data to file */
fprintf (out,"! Tow data file\n");
fprintf (out,"! Tow type:\n");
fprintf (out, "SHIP\n");

fprintf (out,"”! Hull number:\n");
fprintf (out, "%s\n", hull no);

fprintf (out,"! Ship class:\n");
fprint£ (out, "%s\n", class);

fprintf (out,"! Ship displacement:\n"):
sprint£ (string, "%~.1£\- ', tow_data{0));
fprintf (out, "%s", string);

fprintf(out,"! Tow speed (kts):\n"):;
sprintf (string, "%-.1£\n", tow_data(l]);
fprintf (out, "%s", string);

fprintf (out,"”! Wind speed (kts):\n");
sprintf (stxing, "%-.2f\n", tow_data(2]);
fprintf (out, "%s", stxing);

fprintf (out,"! Relative wind dir:\n");
sprintf(string,"%-.2f\n",tow_§ata[3]);
fprintf (out, "%s", string);

fprintf (out,"! Propeller status:\n");
sprintf (string, "%~.0£\n", tow_data(4]):
fprintf (out, "$s", string):;

/* write ship data to file */

fprintf (out,"! Tabulated displacement:\n");
sprintf(string,"%-.Of\n",ship_ﬁata(O]);
fprintf (out, "%s", string);

fprintf (out,"! Frontal windage area:\n");
sprintf(string, "%~.0£\n"; ship data[l]):
fprintf (cut, "%s", string);

fprintf (out,"! Wind coefficient:\n");
sprintf(string,"%-.Zf\n",ship_ﬁata[Z]):
fprintf (out, "%s", stxring);

fprintf (out,"! Propeller area:\n");

sprintf(string,"%-.2f\n",ship_§ata[3]);
fprintf (out, "%s", string);
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fprintf(out,"! Hull resistance curve number:\n");
sprintf (string, "%~.0£\n", ship_data(4]);
fprintf (out, "%s", string);

fprintf (out,"! Wave resistance curve number:\n");
oprintf (string, "%-.0£\n", ship_data(5]));
fprintf (out, "%s", string);

}

fclose (out) ;
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/****************************************************************************

File: tab.c
Author: Todd J. Peltzer
Last Update : 30 April 1989

This file contains functions which support the display of Table G-2
of the USN Towing Manual. The user can scroll through the choices
in the table to select a ship. Once a selection is made, the user is
prompted to confirm the choice.

g O st A o 2 S o o B A e e B PP P Sy B A A S e . B Py S A o T D T S T o ey B S g B e o e S e e e e e

Functions:
display_tab g2()
up_line ()
down_line ()
up_page ()
down_page ()
goto_homne ()
goto_end()
read_table()
read_data ()
match_ship ()
match_type()
match_nbx ()
read_class()

*****************************************************************k***********/

#include "stdio.h"

#include "dos.h"

#include "stdlib.h"

#include "keydef.h" /* Define aux byte values for IBM keyboard */
#include "video.h"

void up_line(),down_line{(),up_page (), down page(), goto_home(),goto_end():
void read_table(), read data(), read class():;
char far *vid_mem;

static char *page_header(2] =

" WINDAGE
" CLASS DESCRIPTION DISP AREA

extern char *hull no;
extern char *class;

static char *footer (2] =

{
" (Items marked with ‘s’ are best estimats.)",
"Use arrow keys, (pgup], [pgdn), (home], (end) to view choices."

}:
union inkey

(
chaxr ch(2]:
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/************************k*********************************************x**k**

Display the table . . .
*****************************************************************************/
display tab g2(table,data,hull_no,class)
char **table;
float *data;
char *hull no;
char *class;

{
FILE *in;
int i, 3j, len, start, status;
int arrow_choice=0;
int n=141;
int line_no=0;
int match, type;
int num;
char string({81), ch;

set_video();
cls();
cursor_ off(): /* turn off blinking cursor */

/* print header lines at top of screen */
for (i=0; 1<2; i++)
write_string(i,0,page_header(i],NORM VID);

/* draw border */
for (j=0; 3j<80; j++)
write_chax(2, j, 205,NORM VID):

/* write footer */
for (i=0; i<2; i++)
{
len = strlen(footex(i]):;
start = (80 ~ len)/2;
write_string(23+i,start, footex(i),NORM VID);
}

/****************k**k***********************************/

/* f£ind match with hull number of ship entered by user */

/***t*t****************************************t********/

match = match_ship(hull_no, table, &type);

if (match<0 && type>=0) /* hull type matches; hull no. does not */
match = type;

if (match>=0)

(
/* set current choice to "match" */
arrow_choice=match;
num=n-l-arrow_choice;
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if (arrow_choice==n-1)
goto_end(&arrow_choice, &line_no,n, table);

else if (num < 20)
{

/* write first screen */
for (i=0; i<=num; i++)
write_ string(i+3, 0, table{n-l-num+i}, NORM VID):

/* highlight match */
write_;tring(3, 0, table[arrow_choice], REV_VID):

/* ensure rest of screen is blank */
clear (num+1+3,0,22,79);

else

{

/* write first screen */
for (i=0; 1i<20; i++)
write_string(i+3,0,table(arrow_choice+i],NORM VID);

/* highlight first entry */
write_string(2,0,table{arrow_choice),REV_VID);

}

else

{
/* write first screen */
for (i=0; i<20; i++)
write string(i+3,0,table(i},NORM VID);

/* highlight first entry */
write_string(3,0,table(0],REV_VID);
}

/*************************************************k****k/

/* get user’s response */
/*******************************************************/

status = get_tab_gz_;esp(&arrow_choice,&line_no,n,table);

if (!status) /* status==0 is normal return from get tab g2 resp */
{
/* read data from appropriate file */
in = fopen("table.dat", "z");
read_data(in, arrow_choice,data, 6);
read_class({arrow_choice,table,class,23);

)

/* need else statement to handle situation if escape key is pressed */

/t******t*t***ﬁ***t*****t***********t*it****t****ti*********n*****t*****tﬁ***

77




This function allows the user to scroll through choices and make
selections. Returns 0 if selection is made; returns -1 if escape key
is pressed.

AR AR AT KRR A AR EAKRRRAARARINDY CA AR AR AT AR AR AR AR A AP AR AR AR ARk kA okd ******/

get_tab g2 resp(arrow _choice,line_no,n, table)

int *arrow_choice; /* current table entry */
int *line no; /* current screen line number */
int n; /* number of entries in table */
char **table; /* current ship table */
{

-
]
H
——
~
~
b

while (lbioskey(l)) ; /* wait for key stroke */
c.i = bicskey(0); /* read the key */

if(c.ch[0)) /* is normal key */
{
switch({(c.ch{0])
{
case "\r’:
return 0;
case ESC :

return -1; /* cancel */
default :
beepl();
break;
} /* end "switch” */
} /* end "if" */
else
{ /* is special key */
switch(c.ch{ll)

{

case UP_ARROW :

up_line(arrow_choice, line no,n, table);
reak;

case DOWN_ARROW :
down_line (arrow choice,line no,n,table);
break;

case PAGE UP :
up_page (arrow_choice, 15 1e_no,n, table);
break;

case PAGE DOWN :
down_page (arrow _choice, line_no, n, table);
break;

case HOME :
goto_home(arzow_phoice,line_po,n,table);
break;

case END :
goto_end(arrow_choice,line _no,n,table);
break;

default :
beepl () ;
break;

} /* end "switch" */
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} /* end "else" */

/****************************************************************************
This function moves the highlighted choice up one line.
-~ if beginning of table, does nothing;
-- if top of screen but not beginning of table, scrolls screen;
-- otherwise, just moves up one line.

*****************************************************************************/

void up_line(arrow_choice,line_no,n,table)

int *arrow_choice; /* current table entry x/
int *line no; /* current screen line number */
int n; /* number of entries in table */
char **table; /* current ship table x/

{

int i,num;

if (*arrow_choice == 0) ; /* £irst table entry */

else if (*line no
{

/* highlight previous entry */

write string(3, 0, table(*arrow_choice-1], REV_VID):

0) /* top of window, not first entrw */

/* is this the last screen? */
num=n-*arrow_choice;
if (num<20)
{
for (i=0; i<num; i++)
write string(i+4, 0, table{*arrow choice+i), NORM VID):
}
else
{
for (i=0; i<19; i++)
write string(i+4, O, table[*arrow choice+i}, NORM VID):

(*arrow_choice) --; /* line_no stays the same */

else
{
/* highlight previous entry */
write_ string(*line no-1+3, 0, table([*arrow_choice-1]), REV_VID);

/* restore last highlighted entry to normal video */
write string(*line_no+3, 0, table([*arrow choice}, NORM VID);

/* decrement table entry # and screen line # */

(*arrow_choice)-~:
(*line noj--;
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/*******************************************k***************************l****

This function moves the highlighted choice down one line.
-- if end of table, does nothing;
~~ if bottom of screen but not end of table, scrolls screen down one line;

-- otherwise, just moves down one line.

*******************************************x*********************************/

void down_line(arrow choice,line no,n,table)

int *arrow_choice; /* current table entry */

int *line no; /* current screen line number */

int n; /* number of entries in table */

char **table; /* ship table */

{
int i;
if (*arrow_choice == n-1) ; /* last table entry; do nothing */
else if (*line_no == 19) /* end of window, not last entry */

{
/* display table */
for (i=0; i<19; i++)
write_ string(i+3, 0, table[*arrow_choice-18+i}, NORM VID):

/* highlight next entry */
write string(22, 0, table(*arrow_choice+l], REV_VID);

(*arrow_choice) ++; /* line no stays the same */

else /* move highlight down one line */
{

/* highlight next entry */

write_gtring(*line_po+1+3, 0, table{*arrow_choice+l], REV_VID);

/* restore last highlighted entry to normal video */
Wwrites_string(*line no+3, 0, table(*arrow_choice], NORM VID);

(*arrov_choice) ++;
(*line no)++;

/**********ﬁ**ﬂ***************t*k******************************************kk

This function displays previous page of table.
-- if beginning of table, does nothing;
-- if first page, moves highlight to first line;
-- otherwise, highlight stays on same screen line.

*************************************************************k***********x***/

void up_page{arxow choice,line no,n, table)

int *arrow_choice; /* current table entry */
int *line_nc; /* current screen line number */
int n; /* number of entries in table */
char **table; /* ship table */

{

int i, last;
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if (*arrow_choice == 0) ; /* first table entry */

/* if on first page, but not first entry, highlight first entry */
else if (*arrow_choice < 20)
{
for (i=0; 1i<20; i++)
write string(i+3, 0, table{i), NORM VID);
/* highlight first entry */
write_ string(3, 0, table[0], REV_VID);

*arrow_choice = 0; /* reset */
*line no = O0;

/* not on first page; display previous page */
else
{
/* compute index of top of previous page */
last = *arrow choice - *line no - 20;

/* display previous page */
if {last<=0) /* jumping 20 entries would go to or past top of table */
{
for (i=0; 1i<20; i++)
write_string(i+3, 0, teble(i}, NORM VID);
write string(*line not+last+3,0, table[*arrow_choice-20},REV_VID);
*line no=0; /* reset line_no */
}
else
{
for (i=0; i<20; i++)
write string(i+3, 0, table(last+i], NORM VID);

/* highlight choice; same relative position on screen */
write string(*line_no+3, O, table [*arrow_choice-20]}, REV_VID);
}
*arrow_choice -= 20; /* line no stays the same */

}

/*tix*******ﬁ******ﬁ******************************************************t**

This functien displays next page of table.
-~ if end of takle, does nothing;
-- if last page, moves highlight to last line;
~- othorwise, highlight stays on same screen line.

ﬁ****w*r***k*******k*********t************************************x*******ﬂ**/

void down_page (arrow_cholice,line_no,n, table)

int *axrow _choice; /* currsnt table entry */
int *line_no; /* current screen line number */
wat n; /* number of entries in table */
chaxr **table; J* ship tavla v/

i
ant i, num, next;
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num=n-l-*arrow_choice; /* # lines to final entry from current */
if (*arrow_choice == n-1) ; /* f£inal table entry */

/* if on last page, but not final entry, highlight last entxy */
else if (num < 20)
{

for (i=0; i<num; i++)
write_string(i+3, 0, tablein-l-num+i], NORM VID);

/* highlight final table entry */
write_string(numt+3, 0, table[n-1]}, REV_VID);

*arrow choice = n-1;
*line no = num;

clear (num+1+3,0,22,79); /* ensure rest of screen is blank */
}
else /* not currently on final page */

{
/* compute index of top of next page */
next = *arrow_choice - *line no + 20;

/* display next page */
if (n-next<20) /* less than 20 lines on final page */

{
/* ensure jumping 20 entries won’t put highlight past final entxy */

if (next + *line_no < n) /* it will go past */

{
for (i=0; i < {(n-next); i++)
write string(i+3, 0, table(next+i), NORM VID);

/* highlight choice */
write_ptring(*line_po+3,0,table{*arrow_choice+20],REV_VID);

*arrow_choice += 20; /* line no stays the same */
clear (n-next+3,0,22,79); /* ansure rest of screen is blank */

}
else /* it won’t go past */

{
for (i=0; i < (n-next):; i++)
write_ string(i+3, 0, table(next+i), NORM VID);

/* highlight choice */
write string(3, 0, table[next), REV_VID);

*arrow_choice += 20; /* line no stays the same */

clear (n-next+3,0,22,79); /* ensure rest of screen is blank */

else /* n-next >= 20 *x/
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for (i=0; 1<20; i++)
write_string(i+3, O, table{next+i]), NORM VID);

/* highlight choice */
write_string(*line_no+3, 0, table{*arrow_choice+20], REV_VID);

*arrow_choice += 20; /* line_no stays the same */

/****************************************************************************

This function resets display to beginning of table; highlights first entry.
*****************************************************************************/

void goto _home (arxow_choice, line no,n, table)

int *arrow_choice; /* current table entry */
int *line no; /* current screen line number */
int n; /* numbexr of entries in table */
char **table; /* current ship table */
{

int i;

/* display first screen */
for (i=1; 1<20; i+)
write string(i+3, 0, table(i]), NORM_VID);

/* highlight first entry */
write string(3, 0, table[0], REV_VID):;

/* reset */
*arrow_choice = 0;
*line no = 0;

/***************************************ﬂ************************************

This function displays final page of table; highlights final entry.

*****************************************************************************/

void goto_end (axrow_choice, line_no, n, table)

int *arrow_choice; /* current table entry */
int *line no; /* current screen line number */
int n; /* number of entries in table */
char **table; /* current ship table */
{

int i;

/* display final pags */
for (i=0; i<19; i++)
write_string(i+3, 0, table(n-20+i), NORM VID):

/* highlight final entry */
write_string(22, 0, table(n-1], REV_VID);

*arrow _choice = n-1; /* set current table entry to final entry */
*line_no = 19; /* set current screen line to end of screen */
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/**************************************Q*****************************k*******
This function reads string data from a file, strips leading and trailing
spaces, tabs, and carriage returns, fills end of string with blanks, and
adds a null character to the end of the string.

******************************k***********************************************/

void read_table(in, table, length)

FILE *in; /* pointer to input file */
char **table; /* current table */
int length; /* length of desired cursor highlight */

{
char inline(81]);
int i, j=0;

while (fgets(inline,81,in) != NULL )
{

strstrip(inline); /* strip leading & trailing spaces, etz. */

/* skip blank & comment lines */
if(inline(0) == NULL || inline(0] == !’} continue;

/* pack end of string with blanks so highlight goes full width */
for (i=strlen(inline); i<length; i++)
inline(i) = * /;

inline (i) = NULL; /* terminate string with null character */

/* allocate enough memory for each string */
tablel(j] = (char *) calloc(81,sizeof{char)):; /* is this necessary? */
/* --array is already dimensioned in main() */

/* copy string from file into array */
strepy(table(j), inline);

Jt+: /* increment counter */

/*************k************w*****************x********************k**********

This function raads strings from a file and converts them to floating

point data.
*******************************************t*************k*******************/

void read _data(in,data_line,data,arrzy_length)

FILE *in; /* pointer to input file */
int data_line; /* skip choice from table */
float *data; /* array to store data */

int array length; /* numbor of elements in array */

{
char string(81]),dunmy 81];
int i,status,n,nbr;

/* skip blank & comment lines */
while1l)
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fgets(string, 81, in);

if(string[0] == NULL || string{0) == '1’)
continue;
else
break;
}
if (data_line != 0) /* if choicz is first line, string already read */

{

for (i=1; i<data_line; i++) /* read & discard data up to desired line */
fgets (dummy, 81, in);
fgets(string, 81, in); /* read desired line of data */

/* convert string to floating array */
status=stofa(string,data,&nbr,array_length);

feclose (in); /* close file */

/****************************************************************************

This function searches for the matching entry in Table G-2, or gives

first occurrence of the hull type. If no match is found, returns -1.
**************************************************k**************************/
match_ship(hull no, table, type match)
char *hull no;
char **table;
int *type_match;
{

int i=0, 3j=0, k=0, n=141;

int status=0;

int match=0;

char class{23]);

int flag=1;

*type match = -1;

do
{
status = match_type(hull no,table(j}):
if (status)
{
if (flag)
*type match=j; /* captures first type match */
flag=0;
strncpy (class,table(j), 23);
class{23)=NULL;
match = match_nbr (hull no,class):
if (match)
break;
else

{
j++;
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*

continue;

}
else
J4+;
} while (j<=n);

if (status)

{

return 3j;

}
else
return -1;

IR RS RE RS RRSS LSRR RSttt s a it i st s f0 2Rt RR R Rt LR
This function determines if the specified hull type matches that of a
given entry in Table G-2. Returns 1 if hull type matches, otherwise

returns O.
****************************************************************************/

match_type (hull no, entry)
chax *hull no;
char *entry;

{

int i=0;
int status=0;

while (hull no([i] != NULL)
{
if (hull no(i]==' ' && hull no(i)}==ertry(i])
{
status = 1;
break;
}
else if (hull _no(i)==entxy({i])
4
else
{
status = 0;
break;

return status;

/*************************k***k**********************************************
This function compares the specified hull number to the list of
numbers in a given entry in Table G-2. Returns 1 if hull number matches,

oterwise retuins O.
**tk***********‘*******************************************************k*****/

match_pbr(hull_no,class)
char *hull no;
char *clerss;
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float hull;
float tab(4];
int flag(3}1;

int k=0, m=0;
char string{23};
float nbr;

/* convert hull no to actual number */
while(hull_no[k] = NULL)
{
if (hull_no{k] < ‘0’ [| hull no(k] > '9')
k++;
else if (hull no(k] >= 0’ && hull no(k} <= ’9')
{
string(m]=hull no(k];
k++;
n+;

}
string{m]=NULL;
stofa(string, &hull, &nbr,1);

/* convert ship class to floating arxray */
/* == strip off ship type */
k=0;
while (class{k}] ="' )
{
if (class{k] <= '0’ }| class(k] >= '9")
k++;
}
/* =~- get first number */
k++;
m=0;
while (class (k) >= "0’ && classik] <= '9')
{
string(m)=class(k];
kt+;
mt++;
}
if (class(k] == ’'-=")
flag(0}=0;
else if (class(k] == 7,')
flag{0])=1;
else
flag{0) = ~1;

string(m}=NULL;
stofa(string, &tab (0}, &nbr,1);

/* == get second number */

k++;

m=0;

while (class (k) >= ‘0’ && class{k] <= ’'9’)
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string{m)=class{k];
k++:
S

}

if (classik] == '-')
flag{1)=0;

else if (class{k) == "',")
flag{l}=1;

else
flag(l) = -1;

string(m)=NULL;
stofa(string, §tab(1]), &nbr, 1)’

/* -- get third number */

k++;

m=0;

while (class{k) >= ’0’ && class[k] <= ’'9')

{
string{m)=class(k};
k++;
mtt;

}

if (class{k}] == '-')
flag(2]=0;

else if (class(k) == ',')
flag{2)=1;

else
flagf2) = -1;

string (m}=NULL;
stofa(string, &tab(2]), &nbx,1);

/* -- get fourth numbexr */
k++;
m=0;
while (clasa{k] >= 0’ && class(k] <= '9')
{
string(m)=class(k];
k++;
mt++;

string{m)=NULL;
stofa(string, &tab(3], &nbr,1);

/* £ind match */
if (£flag{0]<0) /* only one listed */
{
if (hull==tab(0])
return 1;
else
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return 0;
}
else if (flag(1]<0) /* only two listed */
{
if (flag{0)==1)
{
if (hull==tab(0) || hull==tab{l))
return 1;
else
return O;
}
else if (flag(0]==0)
{
if (hull>=tab (0] && hull<=tab(l})
return 1;
else
return O;

}
else if (flag{2]<0) /* only three listed */

{
if (flag(0)==1 && flag(l)==1)
{
if (hull==tab(0) || hull==tab[l] || hull==tab(2])
return 1;
else
return O;
}
else if (flag{0])==1 && flag(l}==0)
{
if (hull==tab(0) || (hull>=tab[l) && hull<=tab{2])
return 1;
else
return 0;
}
else if (£flag(0)==0 && flag(l]}==1)
{

)

if ( (hull>=tab(0) && huli<=tab(l]}) |] hull==tab{2])
return 1;
else
return 0;
}
}
else /* four listed */

{
if (flag[0)==1 && flag(l)==1 %& flag(2]==1)
{
if (hull==tab(0} |{ hull==tab{l} || hull==tab(2]}
return 1;
elsa
return 0;
}
else if (flag{0)==0 && flag(l)==1 && flag{2)==1)

{
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Lf ( (hull>=tab(0] && hull<=tab(l]) {| hull==tab{2] || hull==tab(3})
return 1;
else
return 0;
}
else if (flag:0}==1 && flag{ll==1 && flag(2)==0)
{

if (hull==tab(0] {]| hull==tab(l] || (hull>=tab(2] && hull<=tabl[3}) )
return 1;
else

return 0;
}
else if (flag(0}==0 && flag[l)==1 && flag(2]==0)
{
if ( (hull>=tab (0] && huli<=tab(1l]) || (hull>=tab(2] && hull<=tab(3]) )
return 1;
else
return 0;

/******************************k*********************************************

This function reads the ship class based on the user’s choice as

specified by the user in display tab g2().
***********************************************************ﬁ*****************/
void read_class(choice, table,class, length)
int choice;
char **table, *class;
int length;
{

int i;

for (i=0; i<length; i++)
class (i) = table{choice] [i};

class{length]) = NULL;
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/***************‘A*****************************************************‘k*****
File: dis.c
Author: Todd J. Peltzer
Last update: 30 April 1989

This file contains the functions which display the ship data read
from file and give the user the opportunity to edit it.
Functions:
display data()
edit_data()
***************'k**************7(*************‘k*******************************‘k/
#include "stdio.h"
#include "dos.h"
#include "keydef.h"
$include "video.h"

static char *label() =
{
"SHIP DATA",
"Hull number:",
"Class:",
"Displacement",
" Actual:",
" Tabulated:",
"Frontal area:",
"Wind coefficient:",
"Propeller area:",
"Hull resistance curve:",
"Wave resistance curve:"

}:

static charx *footerx(] =
{
"Is all data corrsct? (yes/no): ",
"Fl Disp F2 Front F3 Wind F4 Prop",
" Press INS to continue "
" Save data to file? (yes/no): ",
"

" Enter tug file name:

}:
static char choice(d4]):;

typedef struct
{
int startcel;
int endcol;
} data_box;

static data_box input() =

{

{43,50}, /* displacement x/
{43,50}, /* frontal area */
(44,50}, /* wind coef x/

191




€<

S

{43.50}, /" provellexr area */
{54,38} /* yes/no choice */

veid edit data();

SRR PR AR AR R R AR A KA AR A KRR AR AR AN AN R AR AR AT LR KRS I LA AREARKR KPR A AR AKX KK

This fenction displays the data input by the user to this point, and
gives the option to edit most items.

HARKK KA AR KA A A AT KRR TR E I AR P AR AKR A KRRH R AAN KRR IR KRR R Rk ki ko k******\'*****/

void display data{hull no,class,tow_data, ship_data)

char *husl no: /* actual hull number */
char *clas; /* ship claas from table G-2 */
float *tow data; /* tow data */
float *shi; data: /* ship data */

{

int staxtrow=2;
int 3tartcol=20;
int endrow=22;
int endcol=60;

int row, ccl, i, start, key;
char string(24);:

/* draw background and border */
draw_window (staztrow, startcol, endrew, endcol,DOUBLE, REV_VID);

/* write header */
write_header(startrow,startcol,endcol,Label[O],REV_VID);

/* write data labels */
for (row=startrowt5; i=l; i<=10; i++, rowtd)
write string(row, startcol+3,label{i],REV_VID);

/* write data */
/* write hull numbar */
write string(staztrow+5,startcol+2+strlen{label(1]))+2,hull no,REV_VID);

/* write ship class */
write_string(startrow+6,startcol+2+strlen(label{2))+2,class,REV_VID);

/* write actual displacement */
sprintf (string, "%6.0£", tow_data{0]);
write_string(startrow+8,startcol+2+strlen(label(4])+8,string, REV_VID);

/* write tabulated displacement */

sprintf (string, "%8.C£", ship data(0]);

write_string(startrow+9, startcol+2+strlen(label(5]))+5,string, REV_VID);
/* write frontal windage area */

sprintf (string, "%5.0£", ship_data(l));
write_string(startrow+10,startcol+2+strlen(label(6])+10.string,REV_VID);

/* write wind coefficient */
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sprintf (string, "%4.2£", ship data{2]):;
writa_string(startrow+ll, startcol+2+strlen{label(7]))+7?, string,REV_VID};

/* irite propeller area */

sprintf{string, "%5.0£", ship data{2}};

write stringi{startrow+iZ, startcol+2+strlen(label(8]})+8,string,REV_VID);
/* write hull resistance curve number */
sprintf(string, "%3.0f", ship_data{4]};

vwrite string(startrow+13, startcol+2+strlen(label(9])+3,string,REV_VID);

/* write wave resistance curve number */
sprintfstring, "%3.0£", ship_data(5]);
write string(startrow+i4, startcol+2+strlen(label(10j)+3,string,REV_VID);

/* write units */
write_string(startrow+8,startco;+31,"tons",REV_VID);
write_string(startrow+9,startcol+3l, "tons",REV_VID);
write string(startrow+l0, startcoy+3]1,"sq £t",REV_VID);
Write_string(startrow+l2, startcol+3l, “sq £i",REV_VID):;

/**********‘k*************************************»‘:‘k********/

/* prompt user for confirmation of data; give edit option */
/*ﬁ************‘k****************k*****‘k********************/

start = startcol + 3;

write string(startrow+l6, start, footer(0],REV_VID);

vid box (startrowtl6é,start+strlen(footex(0}),4):
edit_data(4,startrow+16, start+strien{footer{J]),tow_data, ship_data);

/* test if data correct */
if ( choice[0]!='y’ && choice([0)!='Y’ && choice{0]!=NULL )
{
/* erase previous message */
start = startcol + 3;
for (i=0; i<strien(foo™er([0})+4; i++)
write_char(startrow+ls, start+i,’ ', REV VID);

/* write quit message */
start=(endcol~startcol~strlen (fuoter{2]))/2 + startcol;
write string(endrow,start,footer{2),REV_VID);

/¥ write edit "menu" */
startw(endecol-startcol~strlen (footex(1])))/2 + startcol;
write string(startrow+lé, start, footer(1l],REV_VID);

/® write function key indicators in NORM VID */

for (i=0; i<2; i++)

{
write char(startrow+lé, start+i, footex (1] (i],NORM_VID);
write char(startrow+lé,start+8+i, footer (1) [i+€],NORM VID);
write_char (startrow+l$§, start+17+i, footer (1) [(1+17},NORM VID);
write_char (startrow+l6, start+25+i, footex (1] (1+25],NORM VID);

~—
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/k'}******#**)’l**‘k*t‘k**********t***tx*****k******************/
/= edit data x/
/******************t***************x****x********k**k*k****/
/* move cursor to F1 highlight */

cursor_on():

goto_xy (startrow+16,start);

/* get user’s choice */
while (1)
{

key=get special(};

if (key==F1}
{
vid box (startrowt8, startcol+2+strlen(label{4])+9,7);
edit_data(o,sta:trow+8,startcol+2+strlen(label[4])+9.tow_dat¢,ship_data;;
foxr (i=0; i<7; i++)
write_char(startrow+8, startccl+2+strlen(labei{4]))+9+i,’ 7,
REV_VID);
sprintf(string, "38.0f", tow_daca(0]);
write string(startrow+8,starcvcoli+2+strlen(labelf4])}+8,string,
REV_VID);
curscr_on();
goto_xy (startrow+l§, staxt);
}
else if (key==F2z)
{
vid box (startrow+lC, startcol+2+strlen(label{€))+8,7);
edit_data(l,startrow+10,startcol+2+strlen(label[6])+8,
tow_data, ship_data);
for (i=0; 1i<7; i++)
wri'e char(startrow+l0, startcol+2+strlenflabel(6])+8+i,’ ',
REV_VID);
sprintf (string, "%6.0£", ship_data{lj);
write_string{zstartrow+l0, startcol+2+strlen(label(6])+9, string,
REV_VID);
cursor_on();
goto_ xy(startrowti6,start+8);
}
else if (key==F3)
{
vid_pox(startrow+11,startcol+2+strlen(label[7])+5,6);
edit_data(z,ttartrow+11,startccl+2+strlen(label(7])+5,tow_data,
ship data);
for (i=C; i<7; i++)
write_phar(startrcw+ll,startcol+2+ntrlen(label[7])+5+i,’ ’,
REV VID);
sprintf(string, "¥6.2£", ship data{z]);
write_(tring(startrowtll,srartcol+2+strlen(label(7])}+5, string,
REV_ViID);
cursor_on();
goto_xy(starcrow+lé, start+l7);
}
else if (key==F4)
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vid_pox(startrow+12,startcol+2+strlen(label[8])+6,7);
edi:_data(B,startrow+12,stdrtcol+2+strlen(label(8])+6,tow_data,
ship data};
for (i=0; i<7; i++)
wirite char(startrowl2, startcol+2+strlen(label([8])+6+i,’ /,
REV_VID);
sprintf(etring, "%7.0£", ship data(3});
write string(startrow+l2, startcol+2+strlen(label(8))+6,string,
REV_VID):
cursor_oaf{);
goto_rzy(startrowtl6, start+25);
}
else if (key==INSERT)
{
/* exase menu */
for {i=0; i<strlen(footex(1]); i++)
write_phar(startrowvls,start+i,’ ' yREV_VID) ;

/* erase message */

start = startcol + i;

for (i=C; i<(endcol-startcoi-1l); i++)
write char (endrow, start+i,203,REV_ViD);

break;

}

cursor off();

}
else /* no editing required */

v

{
/* erase previous measage *,
start = startcol + 3;
for (i=0; i<strlen(footer(0))+4; i++)
write chax(startrow+tl6,start+i,’ ’,REV_VID);
}
/* prompt to save data to fiie */
start = startcol + 3;
write string(endrow-4,start,footer(3},REV_VID):
vid box (endrow-4, startistrlen(footer(3])),4);
edit“data(4,endrow-4,start+strlen(footec[3]),tow“deta,ship_data);

if ( choice{0])!='n’ && choice[0]!='N’ ) /* save data */
{
/* erase previous message */
start = gtartcol + 3;
for (i=0; i<atrlen(footexr(3])+4; i++)
write char(endrow=-4,start+i,’ ', REV_VID);

save_ship file(startrow,startcol, endrow, endcol, hull no,
class,tow_data,ship_@xta);

/****d**********k******x***********************************************‘K****
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This function allows editing of the data displayed by display datal(}.
*********t****************************************************************Q*/
void edit data(i, row,col, tow_data,ship data)
int i;
int row;
int cel;
float *tcw_data, *ship data;

{

int nbr; /* required arg for stofa */
int status; /* takes return value for stofa =/
char textl1([39], text2(39); /* error message text * /
int k; /* counter */
char string{24]:; /* array for keyboard input */
cursor_on():; /* turn on cursor *x/
goto_xy (row,col); /* move cursor to start of box */

/* get user input */
screen getstrg(i, row, col,string, NORM VID, input);

if (i<4)
{
/* check for valid numeric input */
for (k=0; k<strlen(string); k++)
{
if ( string{kl=='.’ ) :
elge if (string(k]<’0’ || string{k]>'9’)
{
sprintf(textl,"Invalid entry; try again");
display error (ERROR,textl," "):
vid_box (row,col, 7);
edit_data (i, row,col,tow_data, ship_ data);
return ;

}
/* if input valid numbers only, convert string to float */
if (i==0)
status = stofa(string,&tow_data({i), &nbr,1);
clse
status = stofa(string, &ship dataf(i},&nbr,1);
}
else /* i == 4 %/

strcpy(choice, string):;

/* check data for consistency */
if (i==0) /* check displacement */
(
if (tow_data({i)<=0.0)
{
sprintf (textl, "Invalid entry; try again");
display error (ERROR,textl,” "});
vid box(row,col,7);
edit_data (i, row,col,tow_data, ship_ data);
return ;
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else if ( tow data[i)<350.0 || tow_aata{i}>91000.0 &&
tow_ﬁata[i]<=100000.0 )

sprincf (textl, "Displacement is outside range"):
sprintf (text2, "of data in Table G-2");
display error (WARN, textl, text?);

}

else if ( tow_data(i]>100000.0 )

{
sprintf (textl,"Invalid entry; try again);
display error (ERROR,textl," ");
vid_box(row,col,7);
edit_data(i,row,col,tow_data, ship data);
return ;

}
if (i==1) /* check frontal arxea */
{
if (ship_data{i}<=0.0)
{
sprintf (textl,"Invalid entry; try again");
display error (ERROR,textl,” ");
vid_box(row,col,7);
edit_data(i, row.col,tow_data, ship data};
return ;
}
else if (ship_data[i)>50000.0)
{
sprintf (textl, "Frontal area is unusually high;");
sprintf (text2, "please check this number again.");
display error (WARN, textl, text2);

}
if (i==2) * check wind coefficient */
{
if (ship_ﬁata[i]<0 i1 ship data{i}~»1.0)
{
sprintf {textl, "Invalid entry; try again"):;
display error (ERROR,textl,"” "):
vid _box (row,coi,7);
edit data(i,row,col,tow_data, ship data):
return ;

}
if (i==3) /* check propeller area */
{
if (ship_ data(i)<0)
{
sprintf (textl, "Invalid entry; try again");
display_error (ERROR,textl,” ");
vid _box (xow,col,7};
edit_data (i, row,col, tow_data, ship_data);
return ;
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else if (ship data{i}>1500.0)

{
sprintf(textl, "Propeller arxea is uwnusuvally high:;");
sprintf (text2, "please check this number again."};
display_eclror (WARN, textl, text2);

cursor_off();
goto_xy(0,0);
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l’ttk******'k!tt*!tx**tv***t**t**k*ﬂxﬁ*xw**i** AEKKETKAR TR AR RARNRAN AR LT CFr Ak X KK

File: dock.c
Author: Todd J. Pelizer
Last update: 30 April 1

3
Q
3
[
B
[

ris file contains functiona which support computation
resistance of floating drydocks and barges.
Functions:
get dock{}
get_hullﬁcond()
2% _dock towdata(}
dock_summaxy (}
get_name()
get_dock _resiastl)
dock resist ()
square(;
gec_dock_dataf)
get_dock_cilel)
save_dock_iile()
est_disp()
****xa‘k*?t*********fﬁ***************’t***xt*i*********i***i***t****i***tv'*?*/
#include "satdio.h"
#include "dos.h"
#i1nclude "keydef.h"
tinclude "video.h"

static char *header(] =
{
"SELECT DRYDOCK",
"HULL CONDITIONM",
"TOW DATA",
"DATA SUMMARY"

static char *labelf] =
{

"rlean hull (no growth) o",
"Average hull (moderate growth) = 5",
"Fouled hull (heavy growtn) = 10",
"BEnter hull condition:",

"Tow speed:",

"Max expected wind speed:",

"Relative wind direction:"

astatic char *labell(] =
{
"Options",
"Retrieve File",
"Enter name of tow file",
"to retrieve (8 char max): "
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static char *menul{] =

{
"1) Enter new cata *,
"2) Edit existing data",
"IZ) Retrisve data file"

}:

static char *footer{] =

{

"Please enter data.",

"Is all data correct? (yes/nc): ",
"Fl1 Name ¥2 Hull F3 Tow",

"F4 Wind F5 Rel"™,

" Press INS to continue ",

" Save data to file? (yes/no): ".
" Enter tow file name: "

}I
static char response{4];

typedef struct
{
int startcol;
int endcol;
} data box;

static daca box irput{] =

{

(49,55}, /* not used x/
{4%,55}, /* hull condition */
{49,55}, /* tow speed */
{498,55}, /* wind speed */
{49,55}, /* wind direction */
154,58}, /* yes/no chcice */
{49,58} /* tow file name */

static int startrow=2; /* boundaries of window */

static int startcol=20; /* " */
static int endrow=22; /* " */
static int endcol=60; /* " */

void get_hull cond(}, get_dock_ towdata();
void dock_summary (), get_dock_data(),get name(),get dock resist():;
void dock_resist(),save dock file(),est_disp():

extern float resist dat([5};

/**.‘.************************* AEKERAKAAKKARRKAKRAAKRARKAARRAAK KA AR AR KRR A AR kAP AR AR K
This function displays the drydocks listed in Table G-4 of the U.S. Navy
Towing Ma..ual, gets the user’s choice, and reads the appropriate data from

the tabla based on that choice.
******‘k****;\'******************k***)’k*************************k******‘k********/

get_dock (flay, choice, data, name, tow_<data)
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int *flag; /* status flag */

int *choice; /* drydock selection */

floar *data; /* array to hold drydock towing data from Table G-4 */
char *name; /* drydock name */

float *tow_data; /* axray to hold tow data */

1

int start:

int choicel,status;

FILE *in:

char tat.e(15j1(35};

chay textl{39],text2i39];

/* clear background */
clear (startzcw+l, startcol+l, endrow-l, endcol~1,REV_VID);

/* writes beader */
write header(startrow,startcol, endcol,header{0],REV_VID);

¥ /* retrieve data from file */

[

i {flag(z

- e

statusuget dock file(startrow,startcol,endrow,endcol, name,
data, tow_data):
L% (status<Q)
{
curscx_off():
return (~-1);
}
est_disp(o,data,tow_@ata);
}
else if (1£flag(l] && !£flagi2]}) /* enter new data */
{
/* read drydock tyvpes from file */
in = fopen("dock_s.<.dat","r");
rezad_table (in, table,23);
fclose(in);

/* use popup function to displey drydock choices */
*cheice = popup (takle,"", 14, startrow+#, starvcoli+l,NONE, REV_VID, 0) ;

/* check fox ESC key */

1f ( (*choics) < 0)

{
status«get_dock (flag, choice,data, name tow_data);
retuxrn (0);

/* read drydock name */
read_class(*choice, table, name, 13);

/* read cdata from file based on choice */
in = fopen("drydock.dat", "r"};

read data(in, *choice, data,7);

fclose(in);
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return (0):

/**‘k‘kk********************k******************************k******k*****’:******
This function displays a numerical scale for hull fouling and prompts

the user for input. Based on that input, the drydock towing coefficient

"£1" is assigned a value from 0.45 to 0.80.
************t**************‘k*******************X************************‘,‘:****/
void get_hull cond(tow_data)
float *tow_data;
{

int row, col, i, key:

int start;

char string(81];

/* draw background and border */
draw_window (startrow, startcol, endrow, endcol, DOUBLE, REV_VID) ;

/* write header */

write header(startrow, startcol, endcol, header(1},REV_VID);

/* write labels */

atart = (endcol ~ startcol)/2 + startcol;
write_string(startrow+5,startcol+3, label[0},REV_VID);
write_char (startrow+6,start,25,REV_VID);
write_string(startrow+7,startcol+3,label(1],REV_VID);
write char(startrow+8,start,25,REV_VID);
write_string(startrow+9,startcol+3,label[Z],RBV_yID);
write_string(startrow+ll, startcol+3, label{3],REV_VID);

/* create normal video box for data entry */
vid_box(startrow+ll,startcol+3+strlen(label (5))+2,6);

/* write footexr */
start = (endcol-startcol-~strlen(fsccer(0])))/2 + startcol;
write_string(startrow+13, start, footer{0),REV_VID);

/******************t**********x***************x***tx****************/

/* get hull condition */
/*****! (1222228282 RRReR sttt sl s ***********************/
get_dock data(4,startrow+ll,startcol+3+strlen(label(5])+2,tow_data);
for (i=0; i<7; i++)

write char(startrow+ll, startcol+3+strlen(label(5])+2+i,’ ',REV_VID);
sprintf (string, "%7.1£", tow_data(4]);
write_string(startrow+ll, startcol+3+strlen(labe’.[5]), string,REV_VID);

/* erase prompt */
start = (endcol~startcol-strlen(footexr([0]))/2 F startcol;
for (i=0; i<strlen(footer(0}); i++)

write chax(startrow+l3, start+i,’ ’,REV_VID);

/* pause; wait for INS key before continuing */
pause(startrow,startcol,endrow,endcol,footar[4],REV_VID);
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/*****‘**X********************************************************

This function prompts the user for tow speed, wind speed,

and relative wind direction.
******************t*txx******************************************k/
void get dock_towdata(tow_data)
float *tow_data:
{

int row, c¢ol, i, key;

int staxt;

char string(81};

/* clear portion of window */
clear (startrow+l, startcol+l, endrow-1, endcol-1,REV_VID);

/* write header */
write header(startrow,startcol, endcol, headex(2]),REV_VID);

/* write labels */

write string(startrow+7,startcol+3,label{4},REV_VID);
write strirg(staxtrow+9,startcol+3, label({5],REV_VID);
write string(startrow+ll, startcol+3,label (6),REV_VID);

/* create normal video boxes for data entry */

vid box(startrowt7, startcol+3+strlen(label(5))+2,6);
vid_box(startrow+9, startcol+3+strlen(label(5])+2,6);
vid_oox(startrow+ll, startcol+3+strlen(label(5])+2,6);

/* wrate fcoter */
start = (endcol-startcol-strlen(footer{0)))/2 + startcol;
write_string(startrow+13,start,footer[O],REV_VID);

/* write units */

write_string(startrcw+7,endcol-4,"kts",REV_VID);
write_ string(startrow+9,endcol-4, "kts",REV_VID);
write string(startrow+ll, endcol-4,"deg",REYV_VID);

/* get data */
/* == tow speed */
get_dock data(l,startrow+7, startcol+3+strlen(label(5))+2,tow_data);
for (i=0; i<7; i++)

write_ char(startrow+7,startcol+3+strlen(label (5))+2+i,’ ',REV_VID);
sprintf (strxing, "$7.1£", tow_data{l]):
write_string(startrow+7,startcol+z+strlen(label(5]))+2,string, REV_VID);

/* ~~ wiad speed */
get_dock_data(Z,startrow+9,startcol+3+strlan(label[S])+2,tow_data);
for (i=C; i<7; i++)

write char(startrow+9,startcol+3+strlen(label(5))+2+i,’ ' ,REV_VID);
sprintf(string, "%7.1£", tow_data{2]);
write string(startrow+$,startcol+2+strlen(label(5))+2,string, REV_VID);

/* ~- wind dir */
get_dock_data(3,startrow+ll, startcol+3+strlen(label(5))+2,tow_data);
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for (i=0; i<7; i++)

write char(startrow+ll, startcol+3+strlen(label(5))+2+i,’ ’/,REV_VID);
sprintf(string, "%7.1£f", tow_data[3]);
write_string(stattrcw+11,startcol+2+strlen(label(S])+2,string,REV_VID);

/* erase prompt */

atart = (endcol-gtartcol-strlen(footer{0}))/2 + startcol;
for (i=0; i<strlea(footer([0])); i++)
write char(startrow+l3, start+i,’ ’,REV_VID):

/* panse; wait for INS key before continuing */
pauge (startxrow, startcol, endrow, endcol, footer{4),REV_VID);

/*******i\************************f{**‘k*****‘k***************x******************

This function displays a summary of input data and gives the user the
opportunity to edit.
**-\*‘k************************************************************************/
void dock_summary (choice, dock data, tow_data, name)
int *choice;
float *dock_data;
float *tow data;
char *name;
{
int row, col, i, key;
int start;
char string{81];
unsigned char *p; /* buffer for screen data */

/* clear portion of window */
clear (startrow+l, startcol+l, endrow-1, endcol-1,REV_VID):

/* write headexr */
write_header (startrow, startcol, endcol,header(3],REV_VID);

/* write labels */
write_string(startrow+5,startcol+3,"Name:",REV_VID);

write string(startrow+t7,startcol+3, "Hull condition:",REV_VID);
write_string(startrow+9,startcol+3, label(4),REV_VID);
write_string(startrow+ll, startcol+3,label(5]),REV_VID);
write_string(startrow+13,startcol+3,label[6],REV_VID);

/* write data */

write_string(startrow+5,startcol+3+6,name,REV~VID);

sprintf (string, "%7.1£f", cow_data(4});

write_string(startrow+7, startcol+3+strlen(label(5]),string, REV_VID);
sprintf(string,"%7.1f",tow_data[1]);

write_string(startrow+9, startcol+3+strlen(label(5}),string, REV_VID);
sprintf(string, "%7.1£", tow_data(2});
write~string(startrow+ll,startcol+3+strlen(label[5]),string,REV_VID);
sprintf (string, "$7.1£", tow_data(3));
write_string(startrow+13,startcol+3+strlen(label[S]),string,REV_VID);

/* write units */
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write_;tring(startrow+9,startcol+3+strlen(label[5])+9,"kts",REV_VID);
write_ string(startrow+ll, startcol+3+strlen(label(5])+9, "kts",REV_VID);
write string(startrow+i3, startcol+3+strlen(label(5])+9, "deg",REV_VID);

/* write footer; prompt for confirmation of data */
/* write footer */
write string(endrow-2,startcol+3, footer{l],REV_VID):

/* create normal video box for data entry */
Vid_box(endrow-2,startcol+3+strlen(footer[l]),4);

/* get response */
get_dock data(5,endzow-2, startcol+3+strlen(focter([l]),tow_data);

/* test if data correct */
if ( response(0)!='y’ && response(0)!='Y’ && response(0]!=NULL )
{

/************************************************************/
/* edit data */
/*‘k***‘k*'\'******************‘k******************************3\**/
/* erase previous msssage */
start = s:artcol + 3;
for (i=0; i<strlen(footer(1])+5; i++)

write char(endrow-2,start+i,’ ’',REV_VID);

/* write quit message */
start=(endcol-startcol-strlen(footer{4]))/2 + startcol;
write_string(endrow, start, footex(4),REV_VID);

/* write edit "menu" */
start=(endcol~startcol-strlen(footer(2}))/2 + atartcol;
write_string(startrow+l5, start, footer(2],REV_VID);
start=(endcol-startcol-strlen(footer{3)))/2 + startcol;
write_string(startrow+lé, start, footer(3),REV_VID);

/* write function key indicators in NORM VID */

for (i=0; 1i<2; i++)

{
start=(endcol-startcol-strlen(footer{2}))/2 + startcol;
write_char(startrow+l5, start+i, footer(2)(i),HORM VID);
write_char (startrow+l5, start+8+i, footer (2} [i+8},NORM VID);
write char(startrow+l5, start+16+i, footer (2] (i+16),NORM VID);
start=(endcol-startcol-strlen(footear(3}))/2 + startcol;
write_char (startrow+l6, start+i, footexr(3)(i),NORM ViID);
write_phar(startrow+16,start+8+i,footer[3][i+8],NORM_VID);

/* move cursor to Fl highlight */

cursor_on();
start=(endcol-startcol~strlen(footer(2}))/2 + startcol;
goto_xy(startrow+l5,start);

/* get user’s choice */
while (1)
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key=get_special():;
[REKKKKKK KR KK KK KX [
if (key==F1l) /* drydock name */
{ /*******‘k********/
cursoxr_off(});
/* allocate enough memory for menu screen buffer*/
p = (unsigned char *) malloc(2* (endrow-startrow+l)* (endcol-startcol+l));
if(!p) exit(l); /* install error handler hexe */

/* save the current screen data */
save_screen (startrow, atartcol, endrow, endcol,p);

get_dock (choice, dock_data, name) ;

/* restore the original screen*/
restore_screen(startrow, startcol, endrow, endcol, p):
free(p):;

write string(startrow+5,startcol+3+6,name,REV_VID);

cursor_on():
start=(endcol-startcol-strlen(footer{2}))/2 + startcol;
goto_xy(startrow+l5,start);

} /******************/
else if (key==F2) /* hull condition */
{ JRRKKKKII KRR KK KK IR KK [

vid_box(startrow+t7, startcol+3+strlen(label(5))+2,6);
get_dock_data(o,startrow+7,startcol+3+strlen(label[S])+2,tow_data);
for (i=0; i<7; i++)

write char(startrow+7,startcol+3+strlen(label[5))+1+i,’ " REV_VID);
sprintf (string, "$7.1£", tow_data{0]);
write_string(startrow+7,startcol+3+strlen{label(5)),string, REV_VID);
cursor_on():
start=(endcol-startcol-strlen(footer{2]))/2 + startcol;
goto_xy(startrow+l5, start+8);

} /***1*********/
else if (key==F3) /* tow speed */
{ /*****«*******/

vid_box(startrow+9, startcol+3+strlen(label(5]))+2,6);
get_ﬁock_data(1,startrow+9,startcol+3+strlen(label[S])+2,tow_data);
for (i=0; i<7; i++)

write_char(startrow+9, startcol+3+strlen(label{5]))+1+i,"’ ' /REV_VID);
sprintf(string, "%¥7.1£", tow_data(l]):
write_ string(startrow+9,startcol+3+strlen(label({5}),string, REV_VID);
curser_on();
start=(endcol-startcol-strlen(footer{2}))/2 + starxtcol;
goto_xy(startrow+l5, start+l6);

} /*******k******/
else if (key==F4) /* wind speed */
{ /**************/
vid_box(starcrow+tll, startcol+3+strlen(label(5])+2,6);
get_dock _daia(2,startrowtll,startcol+3+strlen(label(5])+2,tow_data);
for (i=0; i<7; i++4)
write_char(startrow+ll, startcol+3+strlen(label(S))+1+i,’ ', REV_VID) ;
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sprintf (string, "%$7.1£", tow_data{2});

write_ string(startrow+ll, startcol+3+strlen(labeli5)), string,REV_VID);
cursor_on();

start=(endcol-startcol-strlen(footexr{3]))}/2 + etartcol-
goto_xy(startrow+l6, start):;

} /t******ﬂ*k***x****/

else if (key==F5) /* wind direction */

{ /**f(**t****t*******/
vid_box(startrow+l3,startcol+3+strlen(label{5])+2,6);
get_dcoii_data(3,startrowtl3, startcoi+3+strien(iabel(S])+2,tow_data);
for (i=0; i<7; i++)

write char(startrow+l3, starlcol+3+strlien(label[5))+1+i,’ ’ REV ViID);
sprintf(string, "%7.1£", tow_data(3});
write_ptring(startrow+13,startcolP3+strlen(label[5]),string,REV_VID);
cursor_on();
start=(endcol-startcol-strlan(footer{3]))/2 + star-col;
goto_xy(startrow+l6,start+8);

}

else if (key==INSERT)

{

/* erase menu */
start=(endcol-startcol-strlen(footer{2])))/2 + startcol;
for (i=0; i<strlen(footer(2})+1l: i++)
{

write char{startrow+l5,start+i,’ ',REV_VID);

write char(startrow+tl6, start+i,’ ’',REV_VID):
}
/* erase message */
start = (endcol-startcol-strien(fnoter{4)))/2 + startcol;
for (i=0; i<strlen(footer({d4]); i++)

vwrite char{endrow,start+i,205,REV_VID);
break;

}
else /* no editing required */
{

/* erase previous message */

start = startcol + 3;

for (i=0; i<strlen(footer{0})+4; it++)

write char(endrow-2,start+i,’ ’,REV_VID);

}
/* prompt to save data to file */
start = startcol + 3;
write_string(endrow-2, start, footex[5],REV_VID);
vid_box(endrow=~2, starxt+strlen(focter(5]),4);
get_dock_data(5,endrow=-2, start+strlen(footer(5)),tow_data);

if ( response{0)!='n’ && response(0]}!='N' ) /* save data */
{
/* erase previous message */
start = startcol + 3;
for (i=0; i<strlen(footer[5])+4; i++)
wzite char(endrow-2,staxt+i,’ ’,REV_VID);




zave_dock_file(startrow,startcol,endxow,endcol,name,
dock_data=, tow_data);

/*1*k*atxx*t*!*****xxkft*ﬁtt***tt*******t*******‘:k**k*************k*'*w****tv

This fanction computes the towing resistance of 2 drydock based
on the method in secticn G~2 of the U.S. Havy Towing Manual.

AR AR AT AR AR AR AR R AR RN AR TP AR A AN AR PR AN A AN KRN XA A KT AKRARA XK C ARk Ak hhx
i

float square();

void get dock_resist(name,tuy data, dock_data,tow_data,tension)
char *name;

fleat xtug_data;

float *dock_datsa;

floar *tow_data;

float *tension;

{

9

statiz chaer header{]
{
"RESISTANCE"

static char *label{)
{
"Drydock: ",
"Table G-4 data",
" f1:",
" f£2:",
" f£3:",
" Wetted surface area:",
" Cross sectional arez",
" Below waterline:",
" Above waterline:",
"Resistance",
" Fricticnal:",
Wave forming:",
" Wind:",
" Hawser:",
" Total:"

int row, col, i, key:;
int start;
char string(81]):;

float friction;
float wave;

float wind;

float f£1;

float resistance;
float haw_res;
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cursor_off():

convert hull condition tc £l coeffizient */
= tow_data{4}/10.0 * (0.8 - 0.45) + 0.45;

S~
e

/* compute resistance */

fraction = £1 * decck_dats(0] * square(tow_datallj/G.O);

wave = 2.85%dock_data[l]*dock _data{2}*square(tow_data{l})*1.2;

wind = dock_data[4}*C.004*sqguare (tow_data{ll+tow_data{2]}) *dock_data(3};
resistance = friction + wave + wind;

/* save data for report */

resist dat[0)=wind;

wave_height (tow_daca(2], &resist _dat(i)):;
resist_dat[2)=wave;

zesist_dat([3j=frictien;

resist_dat(4]=0.0; /* no propeller resistance */

/* compute hawser resistance */
hawser_resist (tug_data,vow_data{l], resistance, &haw_res):

/* compute total resistance */
*tension = resistance + haw res;

/***ﬁ**********k************‘k********************************/
/* display results */
/****‘k**********‘k***k*******************k********k***********/

/* draw background and border */
draw_window(startrow,startcol,endrow,endcol,DOUBLE,REV_VID):

/* write header */
write_header (startrow, startcol, endcol, header, REV_VID) ;

/* write labels */
for (i=0; i<15; i++)
write_string(startrow+4+i,startcol+3,label([i],REV_VID);

/********x**************/

/* write data */
/***********************/

/* drydock name */
write_string(startrow+4,startcol+3+strlen(label[O])+1,name,REV_VID);

sprintf (string, "%7.2£", £1); /* £1 x/
Wwrite_string(startrow+6,startcol+3+strlen(label(S]}),string,REV_VID);

sprintf (string, "%7.2£",dock_data(l]l); /* f2 *x/
write_string(startrow+7,startcol+3+strlen(label(S]),string,REV_VID);

sprintf (string, "%7.2£", dock_data(3]): /* £3 */
write_string(startrow+8,startcol+3+strlen(lab-l[5]),string,REV_VID);
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sprintf (string, "%7.0£f", dock_data(0}): /* wetted surface area */
write_string(startrow+9,startcol+3+strlen(label[5]),string,REV_VID);

sprintf (strirg, "%7.0£f", dock_data{2]): /* below waterline cross sect */
write_string(startrow+11,startcol+3+strlen(label[S]),st:ing,REV_VID);

sprintf (string, "%7.0£", dock_data{4}); /* above waterline cross sect */
write_string(startrow+12,startcol+3+strlen(label[S]),string,REV_VID);

sprintf (string, "$7.0£", friction); /* frictional resistance */
write_string(startrow+l4,startcol+3+strlen(label[5]),string,REV_VID);

sprintf (string, "%7.0£", wave); /* wave-forming resistance */
write_string(startrow+15,startcol+3+strlen(label[S]),string,REV_VID);

sprintf (string, "$7.0£f", wind); /* wind resistance */
write_string(startrow+16,startcol+3+strlen(label[5]),string,REV_VID);

sprintf (string, "%7.0£", haw_res); /* hawser resistance */
write_string(startrow+l7, startcol+3+strlen(label(5]), string,REV_VID):

sprintf (string, "$7.0£", resistance); /* total resistance */
write_string(startrow+l8, startcol+3+strlen(label(5])), string, REV_VID);

/* write units */
write_string(startrow+9,endcol~6,"sq £t",REV_VID);
write_string(startrow+il, endcol-6,"sq ££",REV_VID);
write_string(startrow+l2, endcol-6,"sq £t",REV_VID);
for (i=0; i<5; i++)
write_;tring(startrow+14+i,endcol-G,"lbs",REV;yID);

/* pause; wait for INS key before continuing */
pause(startrow,startcol,endrow,endcol,footer[4],REV_VID);

/*‘k********k**********************************************‘k******

This function computes the square of a number.
*****************************************************************/
float square(x)
float x;

{

return (x*x);

/****************************************************************

This function gets the user’s input for the data requested

in the function get_hull cond(). Uses screen getstring() for

screen I/0. Some data checking is performed for each data type.
******************ﬁ**********************************************/
void get dock_data(i, row,col,data)
int i;
int row;
int col;
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£loat *data;
{

int nbr:; /* required arg for stofa */
int status; /* takes return value for stofa */
char string{24}; /* input string */
char textl(339), text2(39); /* error message text *x/
int 3, k; /* ccunters *x/
cursor_on{): /* turn on cursor *x/
goto_xy (row,col); /* move cursor to start of box */

/* get user input */
screen getstrg(i, row,col, string, NORM VID, input);

if (1 '= 5)

{
S

/* check for valid numeric input */
for (k=0; k<strlen(string); k++;
{
if ( string(kl=='.' )
{
if (string({kti}=='.")
{
sprintf (textl, "Invalid entry; try again™):;
display_error (ERROR, textl," ");
vid box{vow,col,7);
get_dock_data(i,row,col,data);
return ;

}
else if (string(k]<’0’ || string(k}>'9’')
{
sprintf (textl, "Invalid entry; try again");
display error (ERROR,textl," ");
vid_box (row,col,7);
get_dock_data(i, row,col,data);
return ;

t
/* if input valid numbers only, convert string to float */
status = stofa(string, &data(i), &nbr,1);

}

else if (i==5)

{

strcpy(response, string);

/* check data for consistency */
if (i==l) /* check towing speed */
{
if (data([i)<=(.0 || data{i}>12.0)
{
sprintf (textl, "Invalid entry; try again");
display_error (ERROR, textl," ");

211




vid box(xow,col,6;;
get dock data(i,row,col,data);

sretuvrn ;
}
eige if (dataf{:]>10.0 && data{i}<=12.0)
{

sprintf(textl,"Planned tcw speed is higher then");
sprintf{text2, "normally raccrmended");
isplay error (WARN.textl,text2);

}
if (i==2) /* check wind speed */
{
if (data{i)<0}
t
sprintf{textl,"Invalid entry; try again"):;
display errox (ERROR, textl," “);
vid _box(row,col, 6);
get_dock_data (i, row,col,data);
return ;
}
else if (data{i]>48.0) /* 227 is this true with P-M spectrum 22?2 */
{
sprintf (textl,"Outside range of Fig. G-2");
sprintf (text2,"=>please enter new wind speed<=");
display error (ERROR, textl, text2);
vid_box (row,col, 6);
get_dock_da*a (i, row,col,data);
return ;

}
if (i==3) /* check wind direction */
{
if (data{ii<o0)
{
sprintf (textl, "Use only positive angles");
display error (WARN, textl," "):
data{i] = -data(i};
}
else if (datafi)>180.0 && data[i]}<360.0)
{
sprintf (tnxtl, "Use angles between 0 and 180");
display srroxr (WARN,textl,” ");
data{i] = 360.0 - data{i}:
}
else if (data{i)>70.0 && data(i)<110.0)
{
sprintf (textl, "No extreme tension data for beam seas");
sprintf (text2, "==> use angles < 70 or > 110 <==");
diaplay_error(ERROR,textl,textz);
vid box(row,col, 6);
get_dock data(i, row,col,data);
return ;
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else if (data(i1>360.0)

{
sprintf(textl, "Invalid entry: try again');
display_error (ERROR, texti," ");
vid_pox(:ow,col,G);
get_dock datal(i,row,col,data);

return ;
}
}
if (i==4) /* check hull condition */
{
1f {datafi}<0.0 || datafi}>10.0)

{
sprintf (textl,"Invalid entry; try again");
dispiay_error (ERROR, textl," ");
vid _box(row,col,€);
get_dock data(i,row,col,data);
retuxrn ;

cursor off();
goto_=xy(C,0);

/k********k*******k*****************k"r\'r***%**x***********************

This function estimates the displacement of floating drydocks

and barges basad on the assumptions:

Cb = 0.8
Cx = 0.9

***************w*********w********#*******x*******r*******************/

void est_disp(i,data, tow_data)
int i;
float *data;
float *tow_data;
{
fleat length, beam,draft;

floot coeflb=0.8; /* block coefficlent */
float czcafx=0.9; /* max section coefficient */
if {i==0Q) /* drydocik */

{
length=data{5};
beam=data (6]
draft = data(2)/(coefx*bean);
tow_data(0] = length*beam*draft*cocefb/35.0;
}
else /* barge */
{
length=data(0};
beam=data(l];
drzftndata(3);
tow_data(0]) = length*beam*draft*coefb/35.0;
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/*****xr****x:xxr:x*********x*t*k**t*t*****k***t*****************

This function computes the mean tension of a floating
drydeck and its towing hawser. It duplicates the computations
in the function get_dock resist(), but is intended as a stand
alone function for use by other program moduies.

*******'k**k'x*********t*********‘k**********t*****‘k****************/
void dock_resist (tug_data,dock_data,cow_data, tension)
float *tug data;
float *dock_data;
float *tow_data;
float *tension;
{
float £1;
float friction;
float wave;
£loar wind;
float resistance;
float haw_res;

/* convert hull condition to fl coefficient */
£1 = tow_data[4]/10.0 * (0.8 - 0.45) + 0.45;

/* compute resistance */

friction = £1 * dock_data[0] * square(tow_data[l]/s.O);

wave = 2.85*dock_data[1]*dock_@ata[Z]*square(tow_data[l])*1.2;

wind = dock_data[4]*0.004*square(tow_data[l)+tow_data(2}) *donk_data(3]):
resistance = friction + wave + wind;

/* compute hawsexr resistance */

hawser resist (tug_data, tow _data{l], resistance,&haw_res);

/* compute total resistance */
*tension = resistance + haw_res;

/******************k*******t*******‘k****'R****************“1*******

This function retrieves tow data from a user specified file.
AAAKKEKRARN KRR AR XA ARRAARARRRA N A AR AR ANk kA Akhwk k****f(*******‘k**/
get_dock_file(staxtrow, startcol, endrow, endcol, hull no,

dock_data, tow_data)
int startrow, startcol;
int endrow, endcol;
char *hull no;
float *dock_data;
float +<tow_data;
{

FILE *in;

char fname(13];

char inline{81);

char textl1({39),text2[39]):

int i, 9j, status,nbr;
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float array(2]);
int start;

/* write hezder */
start = (endcol-startcoi-strlen(labell{l]))/2 + startcol;
wrirte string(startrow+8,start,labell(1l],REV_VID);

/* write prompt x/
for (i=0; 1i<2; i++)
{
staxt = :tartcol+3;
write_string(startrow+l0+i, start, labell [i+2],REV_VID);
}
vid box(startrow+lil,start+strlen(labell(3)),8);
sprxintf (textl, "Type Q' to quit"):;
start = (endcol~startcol-strlen(textl))/2 + startcol;
write_string(endrow-3,start, textl,REV_VID};
get_fname (6,1, startrow+ll, startcol+3+strlen(labell{3}), fname);

/* check for quit option */
if (fname{0j=='Q’)
{
cuxsox_off();
goto_xy(0,0);
return {-1):

in=fopen(fname, "r");
if (in==NULL)
{
sprintf (textl,"Can’t open file %s", fname);
display error (ERROR,textl," ");
clear (startrow+8, atartcol+), endrow-3, endcol-1,REV_VID);
status=get_ﬁock_file(startrow,startcol,endrow,endcol,hull_po,
dock_data,tow data):;
return (0);
}
else
{
/* read data from file */
fgets(inline, 81,in);
strstrip(inline);

/* test for valid tow file */
if (!(strncmp(inline,"! Tow data file",\5)))
{

fgets(inline, 81,in);

fgets (inline, 81, in);

strsirip(inline);

/* test if drydock file x/
if (strncmp(inline, "DRYDOCK", 7))
{

sprintf(textl,"%s is not a", fname);
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sprintf (textZ, "drydock data file!");

display_ error (ERROR,textl, text2):

clear (startrow+8, startcol+l, endrow-3, endcol~1,REV_VID};

status=get_dock_file(startzow,startcol, endrow, endcol, hull no,
dock_data,tow_data);

return (0);

/* get hull number */
fgets(inline, 81,in);
fgets(inline, 81,in);
strstrip(inline);

strncpy (hull_no,inline, 24);
strstrip(hull_no);

/* read remaining tow data */

for (i=0; i<5; i++)

{
fgets(inline, 81,1in);
fgets(inline,81,in);
status=stofa(inline, array, &nbx, 1);
tow_data{il=array(0];

/* read drydnck data */
for (i=0; i<7; i++)
{
fgets(inline, 81,in);
fgets(inline,81,in);
status=stofa(inline, array, tnbr,1);
dock_data(i)=array(0]);
}
fclose(in);
}
else
{
sprintf(textl,"4s is not a tow data file!", fname);
display_error (ERROR, textl," ");
clear (startrow+8, startcol+l, endrow-3, endcol~1,REV_VID);
status=get_dock_file(startrow,startcol, endrow,endcol, hull no,
dock_data, tow_data);
return (0);

}

return (0);

/*****ﬂ***t*****ﬁ*!****kﬁ**k**k****k*iﬁ*t*ﬂ*ﬂ**k*****tt*k**w*~kx*

This function writes the tow data for floating drydocks to
a user specified file.
tﬂ*k*w***ki**k***kt***ﬂﬂ***ﬂ**t***********k****************ﬂ*ﬂk**/
void save_dock_file(startrow,:tartcol,endrow,endcol,hull_no,
dock_data, tow_data)
int startrow, startcol, endrow, endcol;
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char *hull no;
float *dock_data;
float *tow_data;

{

FILE *out;

char fname{13];
char string(23};
char textl1{39]:;
int start;

/* prompt for file name */

start = startcol + 3;
write_string(endrow~2, start, footex(6),REV_VID);
vid_box (endrow-2, start+strlen(footer{6])+4,9);

get_£name (6,1, endrow-2; start+strlen(footer(6])+4, £name) ;
out=fopen (fname, "w");

if {out==NULL)

{

}

sprintf(textl,"Can’t open file %s", fname);

display_errox ZRROP, textl," ");

save dock_file(startrow,startcol, endrow, endcol, hull no,
dock_data,tow_data);

return;

else

{

/* write tow data to file */
fprintf (out,"! Tow daca file\n");
fprintf(out,"! Tow type:\n"):
fprintf (out, "DRYDOCK\n") ;

fprintf (out,"! Hull number:\n"):
fprintf (cut, "%s\n", hull_no);

fprintf(out,"! Estimated displacement:\n");
sprintf (string, "%-.1f\n", tow_data(0]});
fprintf (out, "%s", string);

fprintf(out,"! Tow speed (kts):\n");
sprintf (string, "%~.1f\n", tow_data(l]):
fprintf (out, "%s", string);

fprintf(out,"! Wind speed (kts):\n"):
sprintf (string, "%~.2f\n", tow_data{2));
fprintf (out, "%s", string);

fprintf (ocut,"! Relative wind dir:\n");
sprintf(string,"%-.2£\n",tow_data[3]);
fprintf (out, "¥s", string);
fprintf(out,"! Hull condition:\n"):;

sprintf (string, "%-.2£\n", tow_data{4)):
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fprintf (out, "%s", string):;

/* write drydock data to file */

fprintf (out,"! Wetted surface area:\n"):
sprintf (string, "$-.0£\n", dock_data(0});
fprintf (out, "%s", string);

fprintf(out,"! Form factor (£2):\n");
sprintf (string, "%-.2£\n", dock_data(l)):
forintf (cut, "%s", string);

fprintf(out,"! Cross-sectional area below waterline {B):\n"):
sprintf (string, "%-.2£\n", dock_data(2));
fprintf (out, "%s", string);

fprintf (out,"! Wind coefficient (£3):\n"):
sprintf (string, "%-.2£\n", dock_data(3});
fprintf (out, "%s", string);

fprintf (out,"! Cross-sectional area above waterline (C):\n");
sprintf(string, "%-.0f\n", dock_data(4));
fprintf (out, "$s", string);

fprintf (out,"! Drydock length:\n");
sprintf (string, "%~.1£\n", dock _data(S));
fprintf (out, "%s", string);

fprintf (out, "! Drydock beam:\n");
sprintf(string, "%-.1£\n", dock_data(6));
fprintf (out, "%s", string);

}

fclose (out) ;
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/***R******************************)‘*x**t*‘k***************x*******X***k******

File: barge.c
Author: Todd J. Peltzer
Last update: 3 May 1989

This fils contains the functions whicnr support computation of the
resistance of floating drydocks and barges.
Functions:
get_barge resist ()
barge_resist ()}
get_barge_data()
barge_summary ()
save barge file()
get barge file()
******************************‘k****************************7'*****************/
t#include "stdio.h"
$#include "dos.h"
#include "keydef.h"
tinclude "video.h"

tdefine RAKE 0
#define SHIPSHAPE 1
#define SQUARE 2

void get_barge_data(), barge_sumaary();
void barge resist (), save_barge file();
float square();

typedef struct
{

int startcol;
int endcol;
} data box;

static data_box input(] =

{

{42,551}, /* name (dimension) */
(40,53}, /* name (summary) */
{46,52}, /* hull length */
{46,52}, /* beam */
(46,52}, /* hull depth */
(46,52}, /* draft */
(46,52}, /* decknhouse length */
{46,52}, /* deckhouse width */
(46,52}, /* deckhouse height »/
{54,58) /* yes/no choice *x/

}:
static char response(4];
static char *footer({) =

{

"Please anter data."”,

219




"Is all data correct? (yes/no): ",
"F1 Name F2 Hull F3 Tow",

"4 Wind F5 Rel™,

" press INS to continue ",

"  Gave data to file? (yes/no): ",
" Enter tow file name: "

}:

static char *label{] =

7
{
L3

"Name or hull no:",
“Hull dimensions",
" Length:",

" Beam:",

" Depth:",

" Draft:",
"Deckhouse dimensions",
¥ Iength:",

" Width:",

" Height:",

"End shape:"

static char *labell[}] =
{

"Name or hull no:",

"Data corresponding to Table G-4",

" ooFlgY,

v f2:",

v £3:",

" Wetted surface area:",
Cross sectional area",
" Below watexlire:”,
Above watexline:",
"Resiastance",

" Prictional:",

"  Wave_forming:",
" Wind:",

"  Hawser:",

" Total:"

}:

atatic char *menu{] =

{
"Rake ended ',
"Ship ended ",
"Square ended"

}:

static char *label2() =
{

"Options",

"Retrieve Fila",

"Entar name of tow file",
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"to retrieve (8 char max): "

};

static chax *menul(}] =

{
"1l) Enter new data ",
"2) Edit existing data”,
"3) Retrieve data file"

}:

static int startrow=2;
static int startecol=29;
static int endrow=22;
static int endcol=60;

static char *header{] =
{
"BARGE DATA",
"DATA SUMMARY",
"RESISTANCE"
}i

extern float barge_:es[G].resist_dat[S]; /* arrays for report data */

/*******x*****************t******k*************************x*****************

This function prompts the user for the dimensions of the barge hull
and deckhouse (and allows editing), then prompts for the hull conditien,
the tow speed and wind speed, prints a summary oI input data (and allows
editing), then computes the towing resistance of the barxge and prints
a summary.

*****k****ﬂ****ﬁ***************t***************K*****************************/
get_barge resist(flag,name,tug data,tow_data,barge_data,tension)

int *flag;

char *name:

float *tuqg_data:

float *tow_data;

float *barge data; /* hull dim (4), dkhs dim (3), end shape */

float *tension;
1

int row, col, i, key:;

iat start,choicel, status;
char string(81);

char textl1(39),text2(39]};

float vtow; /* tow speed */

float vwind; /* wind speed */

fiocat f£1,.2,£3; /* resistance coefficients */

float wet surf; /* wetted surface area */

float uw_xsect; /* underwater cross-sectional area */
float abv_xsect; /* abovewater cross-gsectional area */
float hlength; /* hull length */

float beam; /* hull beam */

float depth; /* hull depth */

float draft; /* full load draft */

float dlength; /* deckhouse length */
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float width: /* deckhouse width */
flcat height; /* deckhouse height */
int end_shape;

float friction;

float wave_resist;

float wind resist;

float resistance;

float haw_res;

if ('flagf{l}]) /* barge data does notr exist */
{
/* initialize data */
for (i=0; i<8; i++)
barge_data{i) = 0.0;

/? clear background */
clear (startrow+tl, startcol+l, endrow-1, endcol-i,REV_VID);

/* write header x/
write_header (startrow, startcol, endcol,header{0],REV_VIiD};

if (!'flag[l) && !flag(2)) /* enter new data */
{

clear (startrow+S, startcol+l, endrow=-3, endcol-1,REV_VID);
}
else if (flag(l) && !flag{2)) ; /* edit existing data */
else if (flag{2}) /* retrieve data from file */

¢
H
1

status=get_barge file(name,barge data,tow_data);
if (status<o0)
{
cursor off();
flag(2}=0;
return (-1);
}
est_disp(l,barge_data,tow_@ata);
}

clear(staztrow+5,startcol+1,endrow-3,endcol-l,REV_VID);

/* wWrite labels */

for (i=0; i<1Q; i++)
write_string(stzrtrow+5+i, startcol+5, label(i},REV_VID);

write_string(startrow+16,startcol+5,label[lO],REV_VID);

/* write units */

Zor (i=0; i<4; i++}
write_string(startrow+7+i,endcol-5,"£t",REV_VID);

for (i=0; i<3; i++)
write_string(startrow+12+i,endcol-s,“ft",REV_VID);

if (flag[l]) |1 £lag(2)) /* display data */

{
write_string(startrow+5,startcol+5+atrlon(labal[O])+2,name,REV_VID);
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}

start=startcol+5+strlen(label(6])+1;

for (i=0; i<4; i++4)
{
sprintf (string, "%7.1£",barge_dataf{i});
write_string(startrow+7+i,start,string, REV_VID);
}
for (i=0; i<3; i++)
{
sprintf (string, "%7.1£f",barge data(i+4});
write_string(startrow+12+i, start, string,REV_VID);
}
if (baxrge_data{7] == RAKE)
{
write string(startrow+l6,start+l, menu{0],REV_VID);
}
else if (barge data[7] == SHIPSHAPE)
{
write_string(startrow+16,start+1,menu[1],REV_VID);
}
else if (barge_data[7] == SQUARE)
{
write_ string(startrow+16, start+l,menu{2]},REV_VID);
}

else if (!flag(l) && !flag(2]) /* enter new data */

{

/* write footer */
start = (endcol-startcol-strlen(footex{0}))/2 + satartcol;
write string(endcol-2, start, footer{0},REV_VID);

/*************************************k****/

/* get data */

/******************************************/

/* get name */

vid_pox(startrow+5,startcol+5+strlen(label[O])+1,14);

get_barge_data(o,startrow+5,startcol+5+strlen(label[0])+1,name,barge_data):

for (i=0; i<15; i++)
write_phar(startrow+5,startcol+5+strlen(label[O])+1+i,‘ ' yREV_VID);

write_string(startrow+5,startcol+S5+strlen(label (0})+2, name, REV_VID);

start=startcol+S5istrlen(label (6])+1;

/* get hull length */
vid box(startrow+7,start,7);
get_barge data(2, startrow+7,start,name,barge_data);
for (i=0; i<7; i++)

write_char(startrow+7,start+i,’ ',REV_VID);
sprintf (string, "3%7.1£",barge data(0]}):
write_string(startrow+7,start,string,REV_VID);

/* gat beam */
vid_box(startrow+8, start,7);
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get_barge_data(3, startrow+8, start, name,barge_data);
for (i=0; i<7; i++)

write char(startrow+8,start+i,’ ' REV_VID);
sprintf(string,"%7.1f",barge_data(1]);
write_string(startrow+8,start,string, REV_VID);

/* get hull depth */
vid_pox(startrow+9,start,?);
get_barge_data(4, startrow+9, start, name,barge data);
for (i=0; i<7; i++)

write char(startrow+9, start+i,’ ’',REV _VID);
sprintf (string, "%7.1£f",barge_data(2]);
write_string(startrow+9, start,string, REV_VID);

/* get draft */
vid _box(startrow+l0, start,7);
get_barge_ﬂata(s,startrow+10,start,name,barge_ﬁata);
for (i=0; i<7; i++)

write_ char(startrow+l0,start+i,’ ’',REV_VID);
sprint £ (string, "%7.1£",barge_data(3});
write_string(startrow+l0, staxt, string,REV_VID);

/* get deckhouse length */
vid_box(startrow+l2, start,7);
get barge data(6, startrow+l2, start, name,barge data);
for (i=0; i<7; i++)

write_char(startrow+l2, start+i,’ ', REV_VID);
sprintf(string,"%7.1£",barge_data[4]);
write string(startrow+l2, start, string,REV_VID);

/* get deckhouse width */
vid_pox(atartrow+13,start,7);
get_barge data(7, startrow+l3, start,name,barge_data):;
for (i=0; i<7; i++)

write char(startrow+l3, start+i,’ ’/,REV_VID);
sprintf (string, "%7.1f",barge_data(5]):
write string(startrow+l3, start,string,REV_VID);

/* get deckhouse hesight */
vid_box(startrow+l4, start,7);
get_barge data(8, startrow+l4, start,name,barge_data);
for (i=0; i<7; i++)

write char(startrow+l4, start+i,’ ’,REV_VID);
sprintf (string, "$7.1£", barge_data(6]):
write_string(startrow+l4, start,string,REV_VID);

/* get end shape */
start = gstartcol+S+strlen(labeli8]))+7;
barge data{7) = popup(menu,““,3,startrow+15,start,SINGLE,REV_V]D,0);

if (barge_data{7) == RAKE)
{

write_string(startrow+l6, start+l,menu{0),REV_VID);
}
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else if {barge data(7) == SHIPSHAPE)
{

write string(startrow+l6,start+l,menu(l),REV_VID):
}
else if (barge_data{7]) == SQUARE)
{

write string(startrow+l6,start+l,menu{2),REV_VID);
}

/****‘k********************************‘k***************************/

/* prompt user for confirmation of data; give edit option */
/***‘k******************************k******************************/
start = starteol+3;

write string(endrow-2, start, footer(1],REV_VID);

vid_box(endrow-2, start+strlen(footer{l}), 4);

get_barge_data(9, endrow-2,start+strlen(footer(l]), name,barge_data);

/* test if data correct */
if ( response(0])!='y’ && response{0]!=’'Y’ && response(0]!=NULL )
{
/* erase previous message */
start = startcol+3;
for (i=0; i<strlen(footer([1])+4; i++)
wrxite_ char(endrow-2,start+i,’ ’,REV_VID);

/* write quit message */
start=(endcol-startcol-strlen(footer(4}))/2 + startcol:;
write_string(endrow,start, footex{4]),REV_VID);

/* write function key indicators in NORM VID */
write_stxing(startrow+5, startcol+2, "F1",NORM_VID) ;
write_string(startrow+7,startcol+2, "F2",NORM VID) ;
write string(startrow+8,startcol+2, "F3", NORM VID);
write_string(startrow+9, startcol+2, "F4" 6 NORM VID);
write_string(startrow+l0,startcol+2,"F5",NORM VID);
write_string(startrow+12,startcol+2,"F6",NORM_VID);
write_string(startrow+13,startcol+2,"F7",NORM_VID);
write_string(startrow+l4,startcol+2,“F8",NORM_VID);
write_string(startrow+l6, startcol+2, "F9", NORM VID):

/* move cursor to Fl highlight */
cursor_on();
goto_xy (startrow+5, startcol+2);

/* get usexr’s choice */
while (1)
{
start=startcol+5+strlen(label{6))+1;
key=get special();
/ﬁ*********** t*k*w******/

if (key==F1l) /* hull name or number */
{ /***********************/

vid _box (startrow+5, startcol+5+strlen(label(0))+1,14);
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get_barge data(0,startrow+5, startcol+S+strlen(lakel [0]})+1,name,varye_data);
for (i=0; i<15; i++)

write char(startrow+5,startcol+5+strien(label {0]))+1+i,’ " REV_VID);
write_string(startrow+5,startcol+5+strlen(label{O])+:,name,REV_VID);
cursor_on(});
goto_xy (startrow+5, startcol+2);

} [REKREKKKK KK KR KK KK [

else if (key==F2) /* hull length */
7= g

{ /***************/

vid_box(startrow+7, start,7);
get_barge_data(2, startrowt7, start, name,barge data):;
for (i=0; i<7; i++)

write_char(startrow+7, start+i,’ ' yREV_VID);
sprintf (string, "%7.1£", barge_data(d]});
write_string(startrow+7,start, string, REV_VID);
cursor_on();
goto_xy (startrowt?, startcol+2);

/* check deckhouse length for consiaisacy with this input */
if (barge_data(4)>barge_data(0)) /> 1s greater than hull length */
{

sprintf(textl, "Deckhouss is longer tuan null");

sprintf (text2, "==> please try again <==");

display_errox (ERROR, textl, text2);

vid box (startrow+l2, start,7);

get_barge_data(6, startrow+l2, start, name,barge_data);

for (i=0; i<7; i++4)

write char(startrow+1i2, start+i,’ ’,REV_VID);

sprintf (string, "%7.1£",barge_dataf(4]);

write string(startrow+12, start, string, REV_VID};

cursor_on();

goto_xy(startrow+tl2, startcoli+2);

} /**x***ﬁ*/

elae if (key==F3) /* beam */

{ /********/
vid_box (startrowt8, start,7);
get_barge_data(3, startrow+8, start, name, barge_data);
for (i=0; i<7; it++)

write_;har(startrow+8,start+i,’ ' yREV_VID);

sprintf(string,"%7.1f",barge_data[1]);
write_string(startrow+8,start,string,REV_VID);
cursor_on();
goto_xy(startxow+t8, startcol+2);

/* check deckhouse width for consistency with this input */
if (barge_data(5)>barge_data(l)) /* is greater than beam */
{

sprintf (textl, "Deckhouse is wider than beam"):;

sprintf (text2, "==> please try again <==");

display error (ERROR, textl,text2:;

vid box(startrow+13, start,7);

get_barge_data(7,startrow+l3,start,name,barge_data);

for (i=0; i<7; i++)
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write char(startrow+l3, start+i,’ ’',REV_VID);
sprintf(string, "%7.1£f",barge_data(5]));
write_string(startrowP13,start,string,REV_VID);
cursor_ca();
goto_xy(startrow+l3, startcol+2);

} JRARAKRK KA KKk KR ]
else if (key==F4) /* hull aepth */
{ /*****k********/

vid_box(startrow+9, start, 7);
get _barge data(4, startrow+9, start,name,barge data};
for (i=0; i<7; i++)

write char(startrow+9,start+i,’ ',REV_VID);
sprintf (string, "%7.1£",barge_data(2]);
write string(startrowt9,start,string,REV_VID);
cursox_on();
goto_xy (startrowt+9, ctartcol+l);

} JRXRKKK AR/
else if (koy==FS) /* draft */
{ /*********/

vid_box(s:artrowt+l0,stast,7);
get barge data(5, startrow+10, start,name,barge_data);
for (i=9; i<7; i++)

write_chax(startrow+l0, start+i,’ ’,REV_VID):
sprintf(string,"%7.1f",barge_data[3]);
write_scring(startrow+l0, start, string,REV_VID):;
cursox_on();
goto_xy(startxow+10,startcol+2);

} JRRIKKKK KK KK KRR RK KK [
else if (key==F6) /* deckhouse length */
{ JHRRIIKKI KRR KRR KRR KKK ]

vid_box(startrow+l2,staxt,7):
get_barge_data(6, startrow+l2, start,name,barge_data);
for (i=0; 1i<7; i~+)

write chax(stertrow+l2,start+i,’ ',REV_VID;};
aprintf(string, "$7.1f", barge_data{4]);
write_string(startrow+l2, start, string, REV_VID);
cursoxr_on{();
goto_xy (startrow+l2, startecol+2);

) /**x********w*******/
else if (key==F7) /* deckhouse width */
( /*****k********ﬁ****/

vid_box(startrow+l3,start,7);
get _barge data(7,startrow+l3,start,name,barge_data);
for (i=0; i<7; i++)

write char(startrow+1l3,start+i,’ ’,REV_VID);
sprintf(string, "%7.1£", barge_data(5});
write string(startrow+l3,start,string,REV_VID);
cursor_on();
goto_ry(startrow+l3, startcol+2);

) /*k*ﬂ************ﬁ*k*/
else if (key==FB) /* dackhouse height */
( /*****ﬁ*************k/

vid_box (startrow+ld, start,7);
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}

get _barge data(g,startrow+l4, start, name,barge_data);
for (i=0; i<7; i++)

writa char(startrow+l4,stazt+i,’ ' ,REV_VID);
sprintf (string, "$7.1£",barge data(6]);
write_string(startrow+14,start,string,REV_VID);
cursor_on();

goto_xy(startrow+ld, startcol+2);
/*************/

else if (key==F9) /* end shape */

{

}

/*************/

start = startcol+S5+strlen(iabel(8])+7;
barge _data(7] = popup (menu, "", 3, startrow+l5, start, SINGLE, REV_VID, 0);
if (barge_data(7] == RAKE)
{

write_string(startzow+16,start+l,menu[0],REV_VID);
}
else if (barge_data(7) == SHIPSHAPE)
{

write_string(startrow+16,start+1,menu(l],REV_VID);
}
else if (barge_data(7] == SQUARE)
{

write_string(startrow+16,start+1,menu[2],REV_VID);
}
cursor_on();

goto_xy (startrowtlé, startcol+2);
/*************/

else if (key==INSERT) /* quit edit */

{

}

/x************/

/* exase function key highlights */

write_string(startrow+5,startcol+2," ",REV_VID);
write_string(startrow+7,startcol+2," ",REV_VID);
write string(startrow+8,startcol+2,” ",REV_VID);
write string(startrow+9, startcol+2,” ",REV_VID) :
write string(startrow+l0, startcol+2," ", REV_VID):
write_string(startrow+12, startcol+2," ",REV_VID);
write_string(startrow+l3, startcol+2," ",REV_VID);
write string(startrow+ld4, startcol+2," ,REV_VID):
write string(startrow+16,startcol+2," ", REV_VID) ;

/* erase quit message */

start = {(endcol-startcol-strlen(footer{4]))/2 + startcol;

for (i=0; i<strlen(footex(4}); i++)
write_char(endrow,start+i,205,REV_VID);

break;

cursox_off();

j

else

{

/* editing not required */

/* erase previous message */
start = startcol + 4;

for

(1=0; i<strlern{footer(1})+4; i++)
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write_ char(endrow-2,start+i,’ ’,REV_VID);

if (!flag(l] && !flag(2))

{
/*******************************************/
/* et hull condition and tow data; */

g

/% estimate displacement */
/*******************************************/
/* use same functions as used for drydocks */
get_ﬁull_cond(tow_ﬂata);

get_dock towdata(tow_data):

est_disp(l,barge_data,tow_data);

/**************************************************************r**/

/* display summary; give edit option x/
/*************Y**********************************V**************k*/

barge summary (barge_data, tow_data, name);

/*k********************************************9******************/

/* compute harge resistance */
/****f************************************************************/
vtow = tow data(l}l;

vwind = tow_data(2);

hlength = barge data(0]:

beam = barge data(l);

depth = barge_data(2);

draft = barge_ data(3]);

dlength = barga_data{4):

width = barge data(5]);

height = barge_data(6];

end_shape = barge_data(7]);

/* determine f1, £2, £3 */
f1 = (tow_data(4)/10.0)*(0.8 - 0.45) + 0.45; /* hull condition */
barge_res(0)=fl;
if (end_shape==0 || end_shape==l)
{
£2 = 0.2; /* rake or ship-ended */
}
else
{
£2 = 0.5; /* square-ended */
}
barge_res(1)=£2;
£3 = 0.60; /* average barge value per Section G-3.2 */
barge res([2}=£3;

/* compute frictional resistance */

wet_surf = (hlength*beam) + 2.0*(hlength+beam)*draft;
barge_res{3]}=wet_ surf;
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vtow = square (vtow/6.0);
friction = £1 * wet surf * vtow;
resist dat({3)=friction;

/* compute wave resistance */

uw_xsect = (beam*draft):

barge_res(4)=uw_xsect;

wave_resist = 2.85 * uw_xsect * f2 * square(vtow) * 1.2;
resist dat{2)=wave resist;
wave_height (vwind, &resist dat(1]);

/* compute wind resistance */

abv_xsect = (depth-draft)*beam + height*width;

barge res(5)=abv_xsect;

wind_resist = abv_xsect*0.004*square(vtowtvwind) *£3;
resist dat[0)=wind resist;

/* compute total resistance */
resistance = friction + wave_resist + wind_resist;
resist_dat(4}=0; /* no propeller resistance */

/* compute hawser resistance */
hawser resist (tug_data, tow_data(l], resistance,&thaw_res);

/* compute total resistance */
*tension = resistance + haw_res;

/*******************************************‘k****************/

/* display results x/

/*************‘k*********************************‘k************/

/* clear portion of window */
clear (startrow+tl, startcol+l, endrow=-1, endcol~1,REV_VID);

/* write header */
write header(startrow,startcol, endcol, header(2],REV_VID);

/* write labels */
for (i=0; i<15; i++)
write_ string(startrow+4+i,startcol+3, labell{i},REV_VID);

/***********************/

/* write data *x/
/****‘k************‘k**k**/

/* barge name */
write string(startrow+t4, startcolt3+strlen(labell[0])+1, name,REV_VID);

sprintf (string, "%7.2£", £1); /* £1 */
write string(startrow+6, startcol+3+strlen(labell(S5)), string,REV_VID);

sprintf (string, "%7.2£", £2); /* £2 */
write string(startrow+7,startcol+3+strlen(labell(S5)), string,REV_VID):;

sprintf (string, "%7.2£",£3); /* £3 %/
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write_string(startrow+8,startcol+3+strlen(labell[S]),string,RBV_VID);

sprintf (string, "%7.0£f", wet surf); /* wetted surface area */
write_string(startrow+9, startcol+3+strlen(labell({5]), string,REV_VID);

sprintf (string, "%7.0£", uw_xsect); /* below waterline cross sect */
write_string(startrow+ll,startcol+3+strlen(labell[5]),string,REV_VID);

sprintf (string, "%7.0£", abv_xsect); /* above waterline cross sect */
write_string(startrow+12,startcol+3+strlen(labell(5]),string,REV_VID);

sprintf(string, "%¥7.0£", friction); /* frictional resistance */
write string(startrow+l4,startcol+3+strlen(labell{S]}),string, REV_VID);

sprintf (string, "37.0£f",wave_resist); /* wave-forming resistance */
write string(startrow+l$, startcol+3+strlen(labell[5]),string, REV_VID):

sprintf (stzing, "%7.0£",wind_resist); /* wind resistance */
write_string(startrow+16,startcol+3+strlen(labell[5]),string,REV_VID);

sprintf (string, "%7.0£", haw_res); /* hawser resistance */
write_string(startrow+l7,startcol+3+stxlen(labell[5]),string,REV_VID);

sprintf (string, "%7.0£", *tension); /* total resistance */
write_string(startrow+18,startcol+3+strlen(labell[5]),string,REV_VID);

/* write units */
write_string(startrow+9, endcol-6, "sq ft",REV_VID};
write string(startrow+ll, endcol-6, "sq ft",REV_VID);
write string(startrow+12, endcol-6,"sq ft",REV_VID);
for (i=0; i<5; i++)

write_string(startrow+l4+i, endcol-6,"1lbs",REV_VID);

/* pause; wait for INS key before continuing */
pause (startrow, startcol, endrow, endcol, footer{4},REV_VID);

return (0):;

/***t*****k KA K AAKRK AR KA KR AR KA AN AAKRRARRRRARRANA I AR AR A AR AR AR AR KRRk kok ko

This function gets the user’s input for the data requested in the
function get_barge resist(). Uses screen getstrg() for screen I/0. Some
data checking is performed for each data type.

************k*************t*******************k**************ﬂ******ﬁ***i*k*ﬁ:
void get_baxge_data(i, row,col,name, data)

int i;

int row;

int col;

char *name;

float *data;

{

int nbr; /* required arg for stofa */
int stztus; /* takes return value for stofa */
char string(13); /* input string */
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char textl1(39), text2(39); /* error message text */

int j, k; /* counters */
int length;

cursor_on() ; /* turn on cursor */
goto_xy (row,col); /* move cursor to start of box */

/* get user input */
screen_getstrg(i, row, col, string,NORM VID, input);

if (i==0 || i==1) /* barge name or hull number */

{
/* convert input string to upper case; output to name */
slctouc(string, name) ;

/* ensure hull number is in proper format */
/* ~- firsl copy name */
strcepy(string, name) ;

/* ~- ensure space between hull type and number */
length=strlen(nanme);
for (5=0; j<length; j++)
{
if (name[3j]>='0’ && name[j])<='9’)
{
if (name(j-1] == '-7)
{
name[j-1) = /' /;
break;
}
else if (name(j-1] !="' ')
{
string(j} = ' ’';
for (k=7j+1l; k<=strlen(name); k++)
string(k) = name{k-1});
string{k) = NULL;
slctouc (string, name) ;
break;
}
else

{

break;

}
else if (i>1 && 1i<9)
{
/* check for valid numeric input */
for (k=0; k<strlen(string); k++)
(
if ( string(k)=='.’ ) ;
else if (string(k)<’0’ || string(k}>'9’)
{
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sprintf (textl,"Invalid entxy; try again);
display error (ERROR,textl," "});

vid box{row,col,7);

get barge_data(i,row,col,name,data);

return ;

}

/* if input string contains only valid numbers, convert string to float */
status = stofa(string, &data(i-2], &nbx,1);

}

else /* i == 9; edit response */

{

strcpy(response, string):;

/*******************************************************/

/* check data for consistency */
/*******************************************************/

/***********************/

if (i<2) /* hull name or number */
( /***********************/
if (name(0)<’A’ || ’'Z'<name{0) && name{0}<’a’ || name(0}>'z’)

{
sprintf (textl,"Invalid entry; try again");
display error (ERROR,textl,"” ");
vid _box(row,col, 14);
get_barge_data(i,row,col,name,data);

return ;
}
) /***************/
if (i==2) /* hull length */
( /***************/

if (data[0]<=0.0)

{
sprantf (textl,"Invalid entry; try again");
display error (ERROR,textl," ");
vid_box(row,col,7);
get _barge data(i, xow, col, name,data);
return ;

}

else if ( data(0]>1000.0 )

{
sprintf (textl, "Invalid entry; try again");
display error (ERROR,textl," "});
vid_box(row,col,7);
get_barge_data(i,row,col,name,data);

return ;
}
} /********/
if (i==3) /* beam */
{ [RHrHKRKRKK ]

if (data{1)<=0.0)

{
sprintf (textl, "Invalid entry; try again");
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display_prror(ERROR,textl,“ ")
vid_box({row,col,7);
get_barge_data(j, row, col, name, data) ;
return ;

}

else if ( data(1}1>500.0 )

{
sprintf(textl,"Invalid entry; try again");
display error (ERROR,textl,” ");:
vid_box(row,col,7):
get_barye_data(i, row,col, name,data);

return ;
}
} /*x************/
if (i==4) /* hull depth */
{ /**************/

1f (data{2}<=0.0)

{
sprintf (textl,"Invalid entry; try again");
display error (ERROR, textl," "!;
vid_box(row,col,7);
get barge data(i, row,col,name,data);
return ;

}

else if ( data[2)>100.0 )

{
sprintf (textl, "Invalid entry; txy a2gain"):
display_error(ERROR,textl," "y,
vid box(xow,col,7);
get_barge_data(i, row, col, name, data);

return ;
}
} /*********/
if (i==$5) /* draft */
{ [RrK KKK KK [

if (data{3)<=0.0)

{
sprintf (textl, "Invalid entry; try again");
display_ error (ERROR, textl," ");
vid box(row,col,7);
get_barge_data(i, row, col, name,data);
return ;

}

else if ( data(3)>datal[2) )

{
sprintf (textl, "Draft is deeper than hull");
sprintf (text2, "==> please try again <==");
display error (ERROR, textl, text2);
vid_box (row,col,7);
get_barge _data(i,row,col,name, data);
return ;

) /********************/

if (i==6) /* deckhouse length */




( /ttittttttttxﬁ*tttt!*/

if (data{4)<0)

{
sprintf(textl, "Invalid entry; try a2gain™);
display_error (ERROR, textl, " ");
vid_box{rcw,col,7);
get_barge_data(i,row,col,name,data);
return ;

}

else if (data{4j>daz2{0]) /* is greater thar hull len

{
sprintf(textl, "Deckhouse is longer than hull");
sprintf (text2, "==> please try again <==");
display error (ERROR, textl,text2);
vid_box(row,col,7);
get_barge data(i, row,col,name,data);
retuzn ;

/*****xxtx*x******t*/

}
1f (i==T7) /* deckhouse width */
{

[*******kk*t****tt**/

£ (data[5)<0)

sprintf (textl, "Invalid entry; try again"):;
display error (ERROR,textl," ");
vid_kox{row,col,7);
get_barge _data(i, row, col, name,data);
return ;
}
else if (data{S5)>data{l}]) /* is greater than beam */
{
sprintf {textl, "Deckhouse is wider than beam");
sprintf (text2, "==> please try again <==");
display error (ERROR,textl,text2);
vid_box (row,col,7);
get_barge data(i, row, col, name,data);

return ;
}
) /*********‘k**********/
if (i==8) /* deckhouse height */
{ /*****x**************/

if (data{6]<0)

{
sprintf (textl, "Invalid entry; try zgain");
display erxor (ERROR.textl," ");
vid_box (xow,col,7);
get_barge_data(i, row, col, name,data);
return ;

}

else if ( data(6]1>100.0 )

{
sprintf (textl, "Deckhouse is unusually high");
sprintf (text2, "==> please try again <==");
display error (ERROR,textl,text2);
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vid_box(:ow,cel,?):
g=t_barge_data(i, row, col, name,datz):
zeturn

cuxsor off();

goto_xy(0,90);

/1*2!!**'*tx*x!t!*!t*’**t**ixt**ttttﬂ’****iﬂ***t*ﬂi*tiﬁ******t*tttl”tt*k*t?*
This function displays a2 summary of input data and gives the user the
opportunity to edit.
x****tt*t*!**t*t***’l***x*:xxr**ﬁtx*?*xt*tt*****R***tt!*‘ka*******x’*irrx'xktwﬁ’,’
void barge summary(barge_data, tow_data,name)
float “barge data:
float *tow_data;
char *name;
{
static char “labeli(]) =
{
"Name or hull no:",
"Hull condition:",
"Tow speed:",
"Max expected wind speed:",
"Relative wind direction:"
y;
int rew, col, i, key;
int start;
char atring(81]),stringl(81];

/* clear portion of window */
clear (startrow+tl, startcol+l, endrow-1, endcol~1,REV_VID);

/* write header */
write_header(startrow,startcol,endcol,header[l],REV_YID);

/* write labels */
write_string(startrow+5,startcol+3, labell (0),REV_VID);
write_string(startrow+7,startcol+3,labell[l],REV_VID);
write_string(startrow+9,startcol+3,labell[2],REV_VID);
write_string(startrow+ll, startcol+3,labell(3),REV_VID};
write_string(startrow+13, startcol+3,labell(4),REV_VID);

/* write data */

write string(startrow+5, startcol+3+strlen(labell{0])+2,name,REV_VID);
sprintf (string, "%7.1£", tow_data(4]):;
write_string(startrow+7,startcol+3+strlen(labell(3]),string,REV_VID);
sprintf (string, "%7.1£", tow_data(l});

write string(startrow+9,startcol+3+strlen(labell(3)),string,REV_VID);
sprintf (string, "%¥7.1£", tow_data(2]}):

write string(startrow+ll, startcol+3+strlen(labell[3}),string, REV_VID);
sprintf (string, "$7.1£", tow_data[3));
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write string(startrow+l3, startcol+3+strlen(labell(3}),string, REV_VID);

/* write units */

write_;tring(startrow+9,endcol-4,"kts“,REV_VID);
write string(startrow+ll, endcol-4,"kts", REV VID);
write_string{startrow+1l3,endcol-4 "deg",REV_VID);

/* write footer; prompt for confirmation of data */
/* write footer */
write_string(endcrow-2,startcol+3, footer(1},REV_VID);

/* create normal video box for response */
vid _box(endrow-2, startcol+3+strlen(footer{il}), 4);

/* get response */

get_bazge_data(9, endrow-2,startcol+3+strlen(footer{l])), name,tow_data);

/* test if data correct */
if ( response{0])!='y’ && response’0]!='Y’ && response(0])!=NULL )

{

/*************************************k‘k**************‘k****‘k*/

/* edit data */

/**k*******'&********‘k****************’(***********f‘k**********/

/* erase previous message */

start = startcol + 3;

for (i=0; i<strlen(footer(l})+5; i++)
write_;har(endrow—Z,start+i,’ ‘,REV_VID);

/* write quit message */
start=(endcol~startcol-stxlen(footer(4)))/2 + startcol;
write_string(endrow, start, footer({4],REV_VID);

/* write edit "menu" */
start=(endcol-startcol-strlen(footer(2}))/2 + startcol;
write_string(startrow+15,start,footer[t],REV_VID);
start=(endcol~startcol-strlen(footer(3}))/2 + =startcol;
write string(startrowtlé, start, footer(3),REV_VID);

/* write function key indicators in NORM VID */

fox (i=0; 1i<2; i++)

{
start=(endcol-startcol~strlen (footer{2}))/2 + startcol;
write char(startrow+l5,start+i, footer (2] [i],NORM_“ID);
write_char (startrow+l5, start+8+i, footer (2} {i+8),NURM VID);
write_phar(startrow+t5,start+16+i,footer[2][i+16],NORM_VID);
start=(endcol~startcol-strlen(footer(3)))/2 + startcol;
write cha: (startrow+l6, start+i, footer(3](i),NORM VID);
write chax(startrxow+16,start+8+i, footer (3] (i+8]),NORM VID)

/* move cursor to F. highlight */

cursor_on():;
start=(endcol~startcol-strlen(footer(2}))/2 + startcol;
got.o_xy (startrow+l5, start);
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/* get user’s choice */
while (1)

{

key=get_special ():

/*******w««****/
if (key==F1) /* barge name */
{ /**************/
vid box (startrow+t5, startcol+3+strlen(labell(0))+2,14);
get_barge_data(l, startrow+5,startcol+3+strlen(labell(0))+2, name, barge_data);
for (i=0; i<=15; i++)
write char(startrow+5,startcol+3+strlen(labell(0})+1+i,’ ’,REV_VID);
write_string(startrow+5,startcol+3+strlen(labell([0])+2, name, REV_VID);
cursor_on():
start=(endcol-startcol-strlen(footer(2])))/2 + startcol;
goto_xy (startrow+l$, start);

} JrE kKRR KRR KK KK RKXR KK KK [
else if (key==F2) /* hull condition */
{ /******************/

vid_pox(startrow+7,startcol+3+strlen(labell[3])+2,6);
get_dock_data(4,startrowt7,startcol+3+strlien(labell(3])+2,tow_data);
for (i=0; i<7; i++)

write char(startrow+7, startcol+3+strlen(labell(3])+1+i,’ ', REV_VID);
sprintf (string, "%7.1£", tow_data{4]);
write string(startrow+7,startcol+3+strlen(labell(3])),string,REV_VID);
cursoxr_cn();
start=(endcol-startcol-strlen(footer(2}))}/2 + startcol;
goto_xy (startrow+tl5, start+8);

} [rEKK KR KK KK KKk [
else if (key==F3) /* tow speed */
{ [ Rk Ak Sk Kk KRk f

vid_box(startrow+9, startcol+3+strlen(labell(3})+2,6);
get_dock_data(l,startrow+9,startcol+3+strlen(labell[3])+2,tow_data);
for (i=0; i<7; i++)

write char(startrow+9, startcol+3+strlen(labell(3))+1+i,’ ’,REV_VID);
sprintf (string, "%7.1£", tow_data(l]});
write string(startrow+t9,startcol+3+strlen(labell(3]), string,REV_VID);
cursor_on();
start=(endcol-startcol-strlien(footer{2))}/2 + startcol:;
goto_xy (startrowtl5, start+l6);

} /*******‘k******/

else if (key==F4) /* wind speed */

{ /**************/
vid_pox(startrow+11,startcol+3+strlen(labell[B])+2,6):
get_dock _data(Z,startrow+ll, startcol+3+strlen(labell{3])+2,tow_data);
for (i=0; i<7; i++)

write_char(startrow+ll, startcol+3+strlen(labell (3))+1+i,’ ' REV_VID):

sprintf (string, "%7.1£", tow_data(2]);
write_string(startrow+ll, startcol+3+strlen(labell (3]}, string, REV_VID);
cursor_on();
start=(endcol-startcol-strlen(footer(3}))/2 + startcol;

goto_xy (startrow+l$, start);
) /***********k**********/

else if (key==F5) /* rel wind direction */
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( /**********************/
vid_box(startrow+13, startcol+3+strlen(labell(3])+2,6);
get_dock_data (3, startrow+l3, startcol+3+strlen(labell(3])+2,tow_data);
for (i=0; i<7; i++)
write char(startrow+l3, startcol+3+strlen(labell(3})+1+i,’ ’/,REV_VID);
sprintf (string, "%7.1£f", tow_data(3]):
write_string(startrow+l3, startcol+3+strlen(labell(3]),string,REV_VID):
cursor_on();
start=(endcol~startcol-strlen (footer(3}))/2 + startcol;
goto_xy (startrow+l6, start+8);
}
else if (key==INSERT)
{
/* erase menu */
for (i=0; i<strlen(footer(2]); i++)
{
start=(endcol-startcol-strlen(footer(2)))/2 + startcol;
write char(startrow+l5, start+i,’ ’,REV_VID);
write char(startrow+lé,start+i,’ ', REV VID);
}
/* erase message */
start = (endcol-startcol~strlen(footer(4)))/2 + startcol;
for (i=0; i<strlen(footer(4]):; i++)
write char(endrow, start+i,2065,REV_VID);
cursor_off();
goto_xy(0,0);
break;

}
/* prompt to save data to file */
/* -- erase message */
start = (endcol-startcol-strlen(footex(1l]}))/2 + startcol;
for (i=0; i<37; i++)
write char(startrow+l5, startcol+3+i,’ ' ,REV_VID);

start = startcol + 3;

write_string(endrow-2,start, footex(5],REV_VID);

vid_box(endrow-2, start+strlen(footex(5]),4);
get_barge_data(g,endrow-z,start+strlen(£ooter[5]),name,tow_data);

if ( response(0)!='n’ && response(0]!=’'N’' ) /* save data */
{
/* erase previous message */
start = startcol + 3;
for (i=0; i<strlen(footer({5]))+4; i++)
write char(endrow-2,start+i,’ ’,REV_VID);

save_barge file(name,barge_data,tow_data);

/****ﬁﬂ*************tﬂ**********************kk******k*it*k******k

This function computes the mean tension of a barge and its
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towing hawser. It duplicates the computations in the function
get_barge resist(), but is intended as a stand alone function
for use by other program modules.
**********k****************************'k*************************/
void barge_ resist (tug data,barge_data,tow_data, tension)
float *tug_ data;
float *barge data;
float *tow_data;
float *tension;
{
float vtow = tow_data(l];
float vwind = tow_data(2};
float hlength = barge_data(0]):;
float beam = harge_data(l);
float depth barge data{2];
float draft barge data(3];
float dlength = barge_data(4]:
float width = barge_data(5];
flcat height = barge data({6]:
float end_shape = barge data{7};
float f1,£2,£3;
float wet surf, friction,uw xsect, abv_xsect:

float wave resist,wind resist,resistance, haw_res;

/* determine f1, £2, £3 */
f1 = (tow_data[4]/10.0)*(0.8 - 0.45) + 0.45; /* hull condition */

if (end_shape==0 || end_shape==1)

£2 = 0.2; /* rake or ship-ended */
else
£2 = 0.5; /* square-ended */
£f3 = 0.60; /* average barge value per Section G-3.2 */

/* compute frictional resistance */

wet_surf = (hlength*beam) + 2.0*(hlengtht+beam)*draft;
vtow = square (vtow/6.0);

friction = £1 * wet surf * vtow;

/* compute wave resistance */

uw_xsect = (beam*draft);

wave_resist = 2.85 * uw_xsect * f2 * square(vtow) * 1.2;
/* compute wind resistance */

abv_xsect = (depth-draft)*beam + height*width;

wind_resist = abv_xsect*0.004*square (vtowtvwind) *£3;

/* compute total resistance */
resistance = friction + wave resist + wind resist;

/* compute hawser resistance */
hawser_resist(tug_data,tow_data[l],resistance,&haw_res);

/* compute total resistance */
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*tension = resistance + haw_res;

/*******x****k**************************************************’e

This function retrieves tow data from a user specified £file.
*****‘k***‘k******‘k******'k*******‘k*************‘k*********x**)\******/
get_baxge_file(hull no,bazge_data, tow_data)
char *hull no;
£loat *barge data;
float *tow_data;

{

FILE *in;

char fname{13]:;

char inline(81];

char textl1({39]),text2(39]);

int i, j, atatus,nbr;

float array(2j;

int start;

/* write header */
start = {(endcol-startcol-strlen(lubel2{l}))/2 + startcol;
write string(startrow+8,start,label2{1},REV_VID};

/* write prompt */
for (i=0; 1i<2; i++)
{
start = startcol+3;
write_string(startrow+10+i, start, label2({i+2),REV_VID);
}
vid_box(staxtrow+ll,start+strlen(labe12[3]),9);
sprintf (textl, "Type Q' to quit");
start = (endcol-startcol-strlen(textl))/2 + startcol;
write_string(endrow-J,start,textl,REV_YID);
get_funame (6,1, startrow+ll, startcol+34+strlen(label2(3]), fname}:

/* check for quit option */
if (fname{0)=='Q’)
{
cursor_off();
goto_xy(0,0);
return (-1);

in=fopen (fname, "r");
if (in==NULL)
{
sprintf (textl,"Can’t open file %3, fname);
display errox (ERROR,textl,"” ");
clear (startrow+8,startcol+l, endrow-3, endcol-1,REV_VID);
status=get barge_file(hull no,barge data,tow_data);
if (status<0)
{
cursor_off();
goto_xy(0,0);




return (~-1);
}
else
return (0):
}
else
{
/* read data from file */
fgets(inline, 81,in);
strstrip(inline);

/* test for valid tow file */
if (! (strncmp(inline,"! Tow data file",15)))
{

fgets(inline, 81,in);

fgets(inline, 81,in);

strstrip(inline);

/* test if barge file */
if (strncmp(inline, "BARGE",S5))
{
sprintf (textl,"%s is not a", fname);
sprintf (text2, "barge data file!");
display error (ERROR, textl, text2);
<lear (startrow+8, startcol+l, endrow=3, endcol-1,REV_VID);
statusmget_barge file(hull no,birge data, tow_data);
if (status<0)
{
cursox_off(});
goto_xy(0,0);
return (-1);
}
else
return (0);

/* get hull number */

fgets (inline, 81,in);
fgeta(inline, 81,in);
strstxip(inline);
strncpy (hull no,inline, 24);
strstrip(hull no);

/* read remaining tow data */

for (i=0; i<5; i++)

{
fgets (inline, 81, in);
fgets(inline, 81,in);
status=stofa(inline, array, &nbr, 1) ;
tow_data(i)=array(0];

/* read barge data */
for (i=0; i<8; i++)
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fgets(inline, 81, in);
fgets (inline, 81,in);
status=stofa(inline, array, &nbr,1);
barge data(i]=array(0];
}
fclose (in);
}
alse
{
sprintf (textl,"%s is not a tow data file!", fname);
display errox (ERROR, textl," ");
clear (startrow+t8, startcol+l, endrow-3, endcol~1,REV_VID);
status=get_barge_ file (hull no,barge data, tow_data);
1f (status<9)
{
cursor_off();
goto_xy(0,0});
return (-1);
}
else
return (0);

/*********‘k******************************************************

This function writes the tow data for barges to a user
specifiad file.
&************************ﬁ*********************************k*****/
void save_barge_file(hull_po,barge_data,tow_data)
char *hull_ no;
float *barge data;
float *tow_data;
{
FILE *out;
char fname(13});
char string(25});
char textl(39),text2(39}:
int start;

/* prompt for file name */

start = startcol + 3;
write_string(endrow-z,start,footer[G],REV_VID);
vid box (endrow-2, start+strlen({fcoter(6))+4,9);

get_fname (6,1, endrow-2, start+strlen(footer(6))+4, fname);
out=fopen (fname, "w");

if (out==NULL)

{
sprintf(textl,"Can’t open file %s", fname);
display_error (ERROR, textl," "):
save_barge file(hull no,barge_data, tow_data);
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return;

}

else

{
/* write tow data to file */
fprintf(ont,"! Tow data file\n"):;
fprintf (out,"! Tow type:\n"):
fprintf (out, "BARGE\n") ;

fprintf(out,”"! Hull number:\n");
fprintf (out, "%s\n", hull no);

fprintf (out,"! Estimated displacement:\n"):;
sprintf (string, "%-.1£\n", tow_data(0]):
fprintf (out, "%s", string);

fprintf {out,"! Tow speed (kts):\n");
sprintf (stxing, "%-.1£\n", tow_data(l]);
forintf (cut, "%s", string);

fprintf(out,"! Wind speed (kts):\n");
sprintf (string, "%-.2£\n", tow_data(2));
fprintf (out, "$s", string);

fprintf (out,"! Relative wind dir:\n");
sprintf(string,"%—.2f\n“,tow_data{3]);
fprintf (out, "%s", string);

fprintf (out,"! Hull condition:\n");
sprintf (string, "%-.2£\n", tow_data(4]);
fprintf (out,"%s",string);

/* write barge data to file */

fprintf (out,"! Hull length:\n"):;

sprintf (string, "%-.1£\n",barge_data(0});
fprintf (out, "%s", string);

fprintf (out,"! Beam:\n");
sprintf(string, "%-.1£\n", barge_data(l}));
fprintf (out, "%s", string);

fprintf(out,"! Hull depth:\n");
sprintf (string, "%-.1£f\n", barge_data(2]});
fprintf (out,"%s",string);

fprintf(out,"! Draft:\n"):;

sprintf (string, "%-.1£\n", barge data(3));
fprintf (out,"%s", string);

fprintf (out,"! Deckhouse length:\n");
sprintf (string, "%-.1£f\n", barge_data(4]}):
fprintf (out, "%s", string);

fprintf(out,"! Deckhouse width:\n");
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sprintf (string, "$-.1£\n", barge_data(5]):
fprintf (out, "%s", string);

fprintf (out,"! Deckhouse height:\n");
sprintf (string, "%-.1f\n", barge data([6]);
fprintf (out, "%s", string);

fprintf (out,"! End shape:\n");
sprintf (string, "%-.0£\n", barge _data(7])):
fprint£ (out, "%s", string);

}

fclose (out) ;
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/******************X**************************************‘k******f******
File: drg.c
Author: Todd J. Peltzer
Last update: 30 April 1989

This file contains the functions which compute the tow resistance
of self-propelled ships, as well as the resistance of the tow
hawser.

Functions:

mean_tension()

ship resist ()

added_res()

hull resist ()

wave height ()

hawser resist()

**************************************************ﬂw********************/
#include "stdio.h"

#include "math.h"

#include "keydef.h"

$include "video.h"

#define PI 3.141592654

static char *label[] =

{
"Wind resistance:",
"Wave height:",
"Wave resistance:",
"Hull resistance:",
"Propellexr resistance:",
"Total tow resistance:",
"Hawser resistance:",
"Mean tension:"

static char footer() =
{
" Press INS to continue "

}:

static char *header(] =
{

"RESISTANCE",

"DATA SUMMARY"
}i

static char *labell{]) =
{

"Hull no:",

"Class:",

"Disp:",

"Tab disp:",

"Front area:",
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"Wind coef:",
"Prop area:",
"Hull curve:",
"Wave curve:",
"Tug class:",
"Hawser",

" diameter:",

scope: ™"

static char *label2{] =
{
"Tow spd:",
"Max wind:",
"Rel wind dir:",
"Wave height:",
"Prop status:",
"Chain pendant",

" size:",

"  scope:"

static char *label3(] =
{
"Resistance (lbs)",
" Wind:",
Wave:",
"  Hull:",
Prop:",
"Total:",
"Hawser:",
"Tension:"

extern float resist_dat(5};

void mean_tension(),ship resist(),hawser resist();
float square(};

/********x*********************w*************************9*************x

This function computes the mean towing tension of a ship, displays

the results, and then displays a summary.
********‘\'******ﬂ*************k**************************************i*i/

void mean_tension(tug_data,tow data,ship data,hull no,class,tension)

float *tug data; /* tug data */
float *tow_data; /* tow data */
float *ship data; /* ship data ¥/
char *hull no; /* hull number */
char *class; /* ship class */
flcat *tension; /* mean hawser tension */

{
int row,col,i,start, key;
int status;
£loat tow_res; /* total tow resistance */

247




Eloat haw res; /* hawser resistance *x/

float res_dat{5); /* array of resistances *x/
int startrow=2;

int startcol=20;

int endrow=22;

int endcol=60;

int left,center,right;

char string{l15];

/* start of computations */
ship_ resist (tow_data,ship_data,res_dat, &tow_res):;
for (i=0; i<5; i++)
resist dat(i)=res_dat(i]; /* save data for report */

/********************************/

/* compute total tow resistance */
/********************X***********/

/* compute hawser resistance */
hawser_resist(tug_@ata,tow_data(l],tow_res,&haw_res);

/* compute mean tension */
*tension = tow rest+haw res;

/*X********************************k*k********k***/

/* display results */
/*******************k*v9k***********x*************/

/* draw background and border */
draw_window(start:ow,startcol,endrow,endcol,DOUBLE,REV_VlD);

/* write headez */
write_hoader(startrow, startcol, endcol,headex(0]),REV_VID);

/* write data labels */
for (row=gtartrow+5, i=0; i<8: i++, row++)
write string(row, startcol+3, labei{i]},REV_VID);

/* write data */

/* write wind resistance */

sprintf (string, "%8.0£", res_dat(0]);
write_string(staxtrow+5,startcol42+stxrlen(label(4))+2,string, REV_VID);

/* write wave height */
sprintf(string, "%8.1£f",res dat(l]);
write_string(startrow+6,staztcol+2+strlen(label[4])+2,stxing.REV~VID):

/* write added resistance */
sprintf (string, "38.0£f", res_dat(2]);
write_string(startrow+7,startcol+2+strlen(label[4])+2,string.REV_VID):

/* write hull resistance */

sprintf (string, "%¥8.0£", res_dat(3));
write_atring(startrow+8,startcol+2+strlen(label[4))+2,string,REV_VID);

248




/* write prop resistance */
sprintf(string, "%8.0£f", res_dat(4});
write_st:ing(start:ow+9,startcol+2+strlen(label[4])+2,st:ing,REV_VID);

/* write total tow resistance */

sprintf(string, "%8.0£", tow_res):
write_string(startrow+10,startcol+2+st:len(label[4])+2,string,REV_VID);
/* write hawser resistance */

sprintf(string, "%8.0f", haw_res):
write_string(startrow+11,3tartcol+2+strlen(label[4])+2,st:ing,REV_VID);

/% write mean tension */
sprintf(string, "%8.0£f", *tension};
write string(startrow+12, startcol+2+strlen(label(4])+2,string,REV_VID);

/* write units */
for (row=startrow+5S, i=0; 1i<8; i++, row+t+)

write string(row,endcol-5,"1lbs",REV_VID);
write_string(startrow+6,endcol-S,"ft ",REV_VID);

/* write footer */
start = (endcol-startcol-strlen(footer))/2 + startcol;
write_string(endrow, start, footex,REV_VID);

pause (3tartrow, startcol, endrow, erdcol, footer,REV_VID);
raturr. ;

/**************************************r***************************R******x*

This function computes the added resistance due to waves. Data from
Figure S-2 of the USN Towing Manuxl are read in from the file "RS WVHT.DAT"
and are linearly interpolated for the specified wave height. The first
argument is the aesired wave height, the second is the curve number as
determined from Table G-2; tha third argumant is the result, the added
resistance.

k**tk***f******i**k********k*********k*********************R**i*************/

added_res(wave_ht, curve, rusiztance)

float wave_ht; /* Wave height, feet */
float *resistance; /* Added resistance, lbs */
int curve; /* Curve no. for added resistance */
{
FILE *in;
char string{81}1,dummy(81),toxti(36]),text2(36};
char ch;
int i; /* Dummy counter */
int status; /* Return value for "stofa" */
int n; /* Required arg for "stofa" */
int index; /* Index for table lookup */
float test: /* Test value for if statement */
float lower_dat{d4], upper dat{4]}; /* Bracketing data points */
float curve dat(4]; /* Exact or interpolated data */
in = fopen("rs wvht.dat","r";;: /* Cpen file */
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index = wave_ht/1; /* Ccmpute test value for if statement */
test = wave ht - (float)index; /* " */

/% Read and discard text lines of file */
fgets (dummy, 81,in);
fgets (dummy, 81, in) ;
fgets (dummy, 81, in);
fgets (dummy, 81, in);

if (wave_ht == 0.0) {
£gets(string, 81,in);
status = stofa(string,curve_dat,&n,4);

else if (cest > 0.0) { /* Need interpolation */
for (i=0; i<index; i++)
f£gets(dummy, 81,in); /* Read & discard data up to the desired line */

fgets(string, 81, in); /* Read line of file */
status = stofa(string,lower_ﬁat,&n,4);
fgeta(string, 81,in); /* Read next line of file */

status = stofa(string,upper_dat,&n,4);
for(i=0; i<4; i++) {
curve dat(i]} =lower dat(i] + (wave _ht-index) * (upper_ dat([i}
-~ lower_ dat(i]):

}
elge if (test == 0.0) ({ /* No interpolation needed */

for {i=0; i<index; i++)

fgets(dummy, 81,in); /* Read & discard data up to the desired line */
fgats (string, 81,in); /* Read line of file */
status = stofa(string, curve_dat,&n,4);

/* Check consistency of data: */
if ( curve_dat{curve] > 1.0e30)
{
sprint£f(textl, "Wave height outside data range");
sprintf (text2, "for this curve.");
display error (ERROR, textl, text2);
while( ! (ch=gstchar()) ) ;
fclose (in) ;
return -1;

*resistance = curve_dat{curve]; /* Passes the appropriate vaiue */
/* back to the calling function. */

fclose{in);
return 0;

"***************************************************************k*k**********

This function finds the hull resistance of the ship (RH). Data
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from Figure G-1 of the USN Towing Manual are read in from the file
"RH_DISP.DAT" and are linearly interpclated for the specified towing speed.
The first argument is the desired towing speed, thoe second is the cuxve
number as determined from Table G-2, the third argument is the displacement;
the fourth argument is the result, the hull resistance.

AR A A AN KRR E KA KRR AR A A A A AR A AR AR A A RRAA AR AR A I AR AP R RA A AR A XA ARk ********l‘

hull resist (speed,curve,disp, resistance)

float speed; /* Towing speed, kts */
int curve; /* Curve no. for added resistance */
float disp; /* Displacement, tons */
float *resistance; /* Hull resisvance, lbs 4

{
FILE *in;
char string({81], dummy(81],text1(36],text2([36]);

char ch;

int i; /* Dummy counter x/
int status; /* Return value for "stofa" */
int n; /* Required arg for “stofa" */
int index; /* Index for table lookup */
float test; /* Test value for if statement */
float lower_dat(6), upper_dat(6]: /* Bracketing data points *x/
float curve_dat([6]; /* Exact or interpolated data x/
in = fopen("rh_disp.dat","z"); /* Open file */

index = speed/1; /* Compute test value for if statement */
test = spsed ~ (float)index; /* " */

/* Read and discard text lines of file */
fgets (dummy, 81,in) ;
fgets(dummy, 81, in);
fgets (dummy, 81, in) ;

if (speed == 0.0) {
fgets(string, 81,in);
status = stofa(string,curve_dat,é&n, 6);

else if (test > 0.0) { /* Need interpolation */
for (i=0; i<index; i++)
fgets (dummy,81,in); /* Read & discard data up to the desired line */

fgets (string,81,in); /* Read line of file */
status = stofa(string,lower_dat,&n,6);
fgets(string,81,in); /* Read next line of file */

status = stofa(string, upper dat,é&n,6);
for (i=0; i<6; i++) |
curve_dat (i) =lower dac{i] + (speed-index) * (upper_dat(i)
~ lower_dat(i)):;

}
elss if (test == 0.0) { /* No interpolation needed */
for (i=0; i<index; i++)
fgets (dummy, 81,in); /* Read & discard data up to the desired line */
fgets(string, 81,in); /* Read line of file */
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status = stofa(string,curve_dat,&n,6);

*resistance = 1.25*curve_dat (curve) *disp; /* incl 25% for hull fouling */

fclose(in);
return 0;

/*******z********’c**************1**************** FRKRIKEINRA KKK AR AKX A RKNA KA K A kX

This function computes the significant wave height as a function of the

maximum expected wind speed, using the Pierson-Mcskowitz sea spectrum.
*******k*************************************************‘k**‘k***‘k****k*******/
wave_height (wind_spd, height)
float wind_spd; /* wind speed, kts */
float *height; /* wave height, ft x*/
{

float alpha=8.1e-3; /* P-M nondimensional parameter */

float beta=0.74; /* P-M nondimensional parameter */

float g=32.17; /* gravitational constant */

float coef;

coef = 2,0/g*sqrt {alpha/beta);
*height = coef* (wind_spd*wind_spd) * (1.689*1.689); /* wave height in ft */

/***x******w****x************************************************************

This function finds the hawser resistance.
KKK IR RRIIRI IR RIKARK KRR KK RKKRKARR KRR R RR KKK KA KRAK KRR KR AKX KKK KRAKKRKK Kk /

void hawser resist(tug data, speed,tow_res,wire resist)

float *tug_data; /* tug data array */

float speed; /* tow speed, kts *x/

float tow_res; /* tow resistance, lbs x/

float *wire resist; /* hawser resistance, lbs */

{
int i; /* dummy counteyx */
static float rho=1.9905; /* density of sea water, slugs/ft"3 */
static float coef _n=1.4; /* normzl drag coefficient *x/
static float coef t=0.015; /* tangential drag coefficient x/
float T; /* static hawser tension */
float p; /% weight of hawser in water, lbs/ft */
float d; /* hawser diameter, ft */
float ohi; /* cable inclination angle x/
float vtow; /* tow speed, ft/sec */
£loat sinphi; /* sin(phi) */
float cosphi; /* cos(phi) */
float kl,drag, clddrag; /* intermediate results */

i1f {tug_data[lj==2.0)
p=6.4293;

elae if {(tug_data(1l}==2.25)
p=8.1432;

d=tug data{l}/12.0;
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vtow=speed*1.689;
T='.ow_xes;

/* compute hawser resistance iteratively until
equilibrium is reached */

for (i=0; 1<20; i++)

{
k1l = rho*d*vtow*vtow*T/p;
phi=atan(p*tug_data(2])/2.0/T);
sinphi=sin(phi);
cosphi=cos(phi);

drag=kl* (coef n*(pow(sinphi,d4)/cosphi+cosphi*(sinphi*sinphi+2.0)
~2.0)+PI*coef t*sinphi);
T = tow_res + drag;
if (i==0)
{
olddrag=drag;
continue;
}
if ( fabs(drag-olddrag) < 0.1) break;
else olddrag=drag;
}

*wire resist=drag;

/*****‘k************‘k***‘k**************************************‘k****

This function finds the ship resistance.
*****************)\'***********************************‘k****k********/
void ship_resist(tow_data,ship_data,res_dat,tow_;es)
float *tow_data;
float *ship aata;
float *res dat;
float *tow _res;

{

float k; /* heading coefficient */
float xel wind_spd2; /* relative wind speed squared */
float wind res; /* wind resistance, lbs */
float vtow2; /* tow speed squared */
float vwind2; /* wind speed squared */
float alpha; /* supp. angle of rel wind direction */
float wave_ht; /* wave height, ft */
float add_res; /* added resistance due to waves */
float hull_res; /* calm water hull resistance */
float pxrop_ xes; /* propeller resistance */
float prop area; /* propeller area x/

int curve, status;

/* determine heading coefficient */

if (tow_data{3}<20.0)
k = 1.06;

e¢lse if (tow_data(3]}>=20.0 && tow_data(3])<40.0)
k= 1,2;

else if (tow_data({3])>=40.0 && tow_data(3)<=90.0)
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k = 0.4;
else
k = 0.0;

vtow2 = square(tow_datz[1]);

/**k************************/

/* compute wind resistance */
/**x************************/

if (tow_data[3)==0.0)
rel wind spd2 = square(tow_data(l)+tow_data(2]):
else
{
vwind2 = square (tow_data(2]):
alpha = (180.0 - tow_data(3]))*P1/180.0;
rel wind spd2 = vwind2+vtow2-2.0*tow_data{l)*tow_data(2)*cos(alpha};
}

wind res=0.00506*ship_data{2)*ship data({l]*k*rel wind spd2;
res_dat (0)=wind_res;

/*************************************x***/

/* compute added resistance due to waves */
/*******************************w*********/

wave_height (tow_data(2], &wave_ht);
res dat{l)=wave ht;

curve = (int) ship data(5):
status = added_res(wave_ht, curve, &add res);
if (status<0)
add_res=0.0;
res_dat {2)=add_res;

/***************************t**********/

/* compute calm water hull resistance */
/**************************************/

cur~e = (int) ship data(4);
status = hull resist(tow_datu(l],curve,tow_data(0], &hull res);
res_dat (3)~hull res;

/**t*******************i******k**/

/* compute propeller resistance */
/********************************/

prop_area=ship data(3};

if (tow_data(4)==LOCKED) ;

else if (tow _data(4)==TRAILING)
prop_area *= 0.5;

else if (tow_data{4)}==REMOVED)
prop_area = 0.0;
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prop_res = 3.737*prop area*vtow2;
res_dat {4]=prop_res;

/******1*****x****k***********t**/

/* compute .otal tow resistance */
/********************************/

*tow_res = wind_res + add_res + hull_res + prop_res;
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/***X******N'\'***x****k**********************************‘kt****x***********k

File: ext.c
Author: Todd J. Peltzer
Last update: 3 May 1989

This file contains the functions which compute the extreme tension

for a given combiration of tug, tow, wind, tow speed, hawser scope,

and heading angle.

et o e e e e o Y s s e >t a8 " e o e e

Functions:
extreme ()
set_towspd()
set_yind()
set_hdg()
set_scope ()
set_coef()
curvindex ()
stoia()
get_tension ()
get_ext opt ()
comp_ten curv()
show_std_curve()
show _speed ()
show_length ()
clip()
wait plt()

***‘k*********************X****‘k**********************************'k*********/

#include "stdio.h"
#include "dos.h"
#include "stdlib.h"

#include "keydef.h" /* Define aux byte values for IBM keyboard */

#include "video.h"
tinclude "math.h"

typedef struct Subarray
{

shoxt c(4)(6]);
} SUBARRAY;

typedef struct Table
{

SUBARRAY s(4](3);
} TABLE;

typedef struct
{
int startcol;
int endcol;
} data_box;

static data_box input{] =

{

{50,57} /* tension */
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static char *label2(] =

{
"Select basis for computing”,
"extreme tension:",
"Actual mean tension (lbs): "

}:

static char *labell(] =
{
"DYNAMIC TENSION",
"Tug:",
"Tow:",
"Tabulated tow:",
" Actual Tabulated",
"Displacement:",
"Tow speed:",
"Wind speed:",
"Wind direction:",
"Hawser scope:",
"Curve number:",
"Mean tension:",
"Dynamic tension:”,
"Extreme tension:"

}:

static char *menu(] =

(
"1) Estimated mean tension",
"2) Actual mean tension "

}:

static char *menul(} =

{
"1) Show standard tension curve ",
"2) Show effects of tow spsed ",
"3) Show effects of hawser length",
"4) Return to PROGRAM OPTIONS "

static char *menu2() =

{
"1) Show graph ",
"2) Return to OPTIONS"
}:

static char *footer(] =

{
" Please wait ",
" Press INS to continue "

}:

static char *tabtow(] =

{
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"YRBM",

'FFG 1",

"DD 963",

"AE 26",

"LHA 1",

"CVN 65"
}:

static char ext_hdr({]) = { "OPTIONS" };

static int startrow=2;

static int startcol=20;

static int endrow=22;

static int endcol=60;

float fa(4)(25),£fb(4])(25),£fc(4])(25),£d4(4) {25]);

static float towdisp{] = { 650.0, 3200.0, 6700.0,
20000.0, 40000.0, 85000.0 };

static float towspd{] = { 3.0, 6.0, 9.0 };

static float windspd{] = { 15.0, 20.0, 25.0, 30.0, }:

static £loat winddir(} = { 0, 60, 120, 180 }:

static float scope(] = { 1000, 1200, 1500, 1800, 2100 };

void extreme (),curvindex(),set towspd(),set_wind();
void set_hdg(), set scope(),get_tension(),get_ext opt();
void show_gtd_purve(),Show_speed(),show_length();

void comp_ten_curv(), set_coef(),clip(), set_tugtype():
void set_towtype(),wait_plt():

extern char tug(l5]); /* tug class

extern char hull no{24]; /* hull number entered by user
extern float tug_data(5); /* array to store tug data
extern float tow_data(S5]); /* array to store tow data
extern float ship data(6]; /* array to store Table G-2 data
extern float dock_data(7): /* array to store drydock data
extern float barge data(8); /* array to store barge data
extern float ext data(10]; /* extreme tension results

extern float spd_data(3])(4): /* tow speed effects results
extern float lgth data(3] (4]; /* hawser length effects results

TrBLE t(18):

/**********************k*******************1************************k*****

This function computes tha extreme tension based on the given
parameters.

******k***********************k**ﬁ*k*k**x*k*************kv****************/

void extreme (type, tension, extr_ten, curve, £lag)
int type;

float *tension;

float *extr_ten;

int *curve;

int *flag;

{

char inline(81);
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char textl(39],text2{39]);

char string(26);

float n,x:

float tow_res,haw_res,res_@at[S];
int i,3:

int k=0;

int m=0;

int nn=0;

int nl;

int nbr, status,choice;

short array([15]);

FILE *in:

int tugtype, towtype,windspeed, towspeed, head, length, tugtow;
int row, col, start, startl, key;

in=fopen("curve.tab", "xr");

/* draw background and border */
draw_window(startrow,startcol,endrow,endcol,DOUBLE,REV_VID);

/* write header */
write header(startrow,startcol,endcol,labell{0],REV_VID);

/* get choice for basis */

for (i=0; 1i<2; i++)

{
start = (endcol-startcol-strlen(label2{i}))/2 + startcol;
write string(startrow+8+i, start,label2(i],REV_VID);

}

start = (endcol-startcol-strlen(menu{0}))/2 + startcol;

choice = popup(menu,"12",2, startrow+10, staxt-2, NONE,REV_VID,0);

ext_data{9] = (float)choice;

clear (startrow+8, startcol+l, endrow~3, endcol-1,REV_VID);
if (choice==0) /* use esctimated tensicn from App. G method */
{
if (*flag==l)
{
if (type==SHIP)
{
ship resist (tow_data, ship_data, res_dat, 4tow_res);
hawser resist (tug_data, tow_data(l),tow_res, chaw_res);
*tension = tow_res + haw_res;
}
else if (type==DOCK)
dock_resist(tug_data,dock_data,tow_data,tension);

else /* type==BARGE */
barge_resist (tug_data,barge_data, tow_data,tension);
}
*flag=0;
}

alse

{
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*flag=1;

/* prompt for actual mean tension */

write string(startrow+8,startcol+3, label2(2},REV_VID);
vid_box (startrow+8, startcol+3+strlen{label2(2}),7):
get_tension(startrow+t8, startcol+3+strlen(label2(2]),tension);
clear (startrow+8, startcol+l, endrow=~3, endcol-1,REV_VID);

/* write labels */
for (i=0; i<13; i++)
write_string(startrow+5+i,startcol+3, labell(i+1),REV_VID);

/* write footer */
start = (endcol-startcol-strlen(footer([0}))/2 + startcol;
write_ string(endrow,start,footer[0],BLINK REV_VID);

/* set tugtype */
set_tugtype (&tugtype);

/* determine towtype */
set_ﬁowtype(&towtype);
ext_data[0}=(float)towtype;
ext data(l)=towdisp{towtype];

/* set tow speed */
set towspd(tow_data{l],&towspeed);
ext data[2]=towspd(towspeed];

/* set wind speed */
set_wind(tow_data(2], &win-ispeed);
ext data{3)=windspd{windspeed];

/* set heading angle */
set_hdg(tow_data(3], &head);
ext data(4)=winddir({head);

/* set hawser scope */
set_scope(tug_ﬁata(Z],&length);
ext_data{5]=scope{length];

/* compute tug-tow combination index */
tugtow = towtype + 6*tugtype;

/* set up coefficient array */
set_coef();

/* read in data table for curve numbers from curve,tab */
for (nn=0; nn<l18; nn++)
{
for (m=0; m<4; m++)
{
for (k+0; k<4; kt++)
{

fgets(inline, 81,in);
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while (inline(QO)== '1}')
fgets (inline, 81, in); /* skip comments, headers, etc. */

/* convert string to array of short integers */
status=stoiz(inline, array, &nbr, 15);

/* assign curve numbers to data structure %/
for(3=0; j<3; j++)
{
for (i=0; i<5; i++)
t(nn)l.s{m)(j).clk]){i] = array{i + j*5);

}

/* compute i, j corresponding to curve number */

*curve = t([tugtow].s(windspeed] (towspeed].c[head] [length];
ext_data(6] = *curve;

ext_data{7) = *tension/1000.0;

curvindex (*curve, &i,&3) ;
x=(*tension)/100000.0;

/***************************/

/* compute extreme tension */
/*******************x*******/
*extr ten = 100.0* (x+fa(i) [FI*x/(1.0+£b (1) {]]) *%)

+ £c{i] [J) *x*x*x*x/ (L.0+£d (i) [J) *x*x*x*x));

ext_data{8] = *extr_ten;

/* check magnitude of extreme tension */
if (¥extr_ten>400.0)
{
/* erase blinking footer */
start = (endcol-startcol-strlen(footer(0}))/2 + startcol;
for (k=0; k< strlen(footer(0])); k++)
write_char (endrow, start,205,REV_VID);

/* display error message; return to previous menu */
sprintf (textl, "Predicted extreme tension > 400 kips");
sprintf(text2, "==> SLOW DOWN, PAYOUT, OR BOTH <==");
displayuerror(ERROR,textl,text2);

cursor off();

return ;

/* print result */
write_string(ctartrow+5,startcol+4+strlen(labell(l]),tug,REV_VID);

write string(startrow+6,startcol+4+strlen(labell{2)),hull_no,REV_VID);

write string(startrow+7,startcol+4+strlen(labell(3]), tabtow({towtype], REV_VID);

sprintf(string, "%8.0f %B8.0f",tow_data{0],towdisp(towtype]});
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write string(startrow+9, startcol+3+15,string, REV_VID):;

sprintf(string, "%8.1f %8.1f",tow data(l}.towspd(towspeed}]);
write_string(startrow+l0,startcol+3+i5, string, REV_VID);

sprintf (string, "%8.0f %8.0f",tow_data(2],windspd(windspeed]);
write string(startrow+ll, startcol+3+15, string,REV_VID);

spriatf(string, "%8.0f %8.0f",ctow_data{3),winddir(head]);
write_ﬁtring(startrow+12,startcol+3+15,string,REV;yID);

sprintf(string, "%¥8.0f %8.0f",tug_data(2),scope{length});
write_ string{startrow+l3,startcol+3+15, string,REV_VID);

sprintf (string, "$d", *curve) ;
write string{startrow+l4, startcol+lS+strlen(labell{10}),string,REV_VID):

sprintf(string, "$10.2£f", *tension/1000.0);
write_string(startrow+l5, startcol+4+3+strlen(labell{11]), string,REV_VID);

X = *extr ten - *tension/1000.0;
if {x < 0.0 )
x = 0.,0;
sprintf (string, "$10.2£",x);
write string(startrow+l6, startcol+4+strlen(labell(12]), string, REV_VID};

sprintf(atring,"%lO.Zf",*e:tr_ten);
write_ string(startrow+17, startcol+4+strlen(labell{13)), string, REV_VID);

for (i=0; i<3; i++)
write_ string(startrow+15+i, staxtcol+lS5+strlen(labell(13])), "kips",REV_VID);

pause {startrow, startcol, endrow, endcol, footer{1],REV_VID);
return;

/**ﬂ**************t**************************

This function sets the tug type index.
********k*************************k**********/

void set_tugtype(tugtype)
int *tugtype;
{
if (tug_data[0])==0)
*tugtype=0;
else if (tug data{C}=wl || tug data{0)==2)

*tugtype=l;
else

rtugtype=2;

/***kﬁ*wk*******ﬁ**t*******t****k*******k****

This function sets the tow typs index.
*k****k*****w***********************k*******i/

void set_towtype (towtype)
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int *towtype;
{
int 3=0;

while (1)
{
if (tow_data(0] < towdisp{0]) {
*towtyper0;
break;
}
elne if (tow_dataIO]n=towdisp[j]) {
*towtype=1;
break;
}
else if (tow_data(0} > towdisp(j)) |
if (3<5)
if (tow_data{0] > towdisp(j) && tow_datal0] < towdisp(j+1i]}) (
if (tow_data{Cj > 0.75*towdisp(j+i, ) {
‘towtype=3j+1;
break;
}
else {
*towtype=j;
break;

}

else {
4z
continue;

}

else {
*towtype=7j;
break;

}

else {
S+
continue;

/k***************t************ﬂ‘k*************

This function sets the tow speed index.
**-kk*****kt***************\!********x**k***w**/
void set towspd(speed, towspeed)
float speed; /* tow speed */
int *towspeed; /* tow speed index */
{

if (speed<4.5)

*towspeed=0;
else if (speed>=4.5 && speed<7.5)
*towspaed=l;
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else
‘towspeed=2;

/*********************************k**********

This function sets the wind speed index.
*********************************************/
void set wind(wind, windspeed)
float wind; /* wind speed */
int *windspeed; /* wind speed index */
{
if (tow_data(2)<17.5)
*windspeed=0;

else if (wind>=17.5 && wind<22.5)
*windspeed=1;

else if (wind>=22,5 && wind<27.5)
*windspeed=2;

else
*windspeed=3;

/******************k*************************

This function sets the heading index.
*************k*******************************/
void set hdg(hdg, head)
float hdg: /* heading angle */
int *head; /* heading angle index */
{
if (tow_data(3}<40.0)
*head=0;

else if (hdg>=40.0 && hdg<70.0)
*head=1;

elss if (hdg>=110.0 && hdg<140.0)
*head=2;

else
*head=3;

/*******************************t******k*****

This function sets the length index.
**i*****************t************************/
void set scope (scope, length)
float scope; /* hawser length */
int *length; /* hawser length index */
{

char textl1(39),text2(39);

if (scope<1000.0)

{
/* no data for shorter scops */
sprintf (textl, "No data for scopes less than 1000 f£t");
display error (WARN, textl," ");

}
else if (scope>=1000.0 && scope<1200.0)
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*length=0;

elss if (scope>=1200.0 && scope<1500.0)
*length=1;

else if (scope>=1500.0 && scope<i800.0)
*length=2;

else if (scope>=1800.0 && scope<2100.0)
*length=3;

else
*length=4;

/*******************************************k*****************************

This function sets up the coefficient arrays for computing the

standard curves for extreme tension.
*****************************‘k**********************************":*********/
void set_coef ()
{

int i;

float n,nl;

for (i=0; 1<25; i++)
{
n= (float)i;
fa{0l{i} = 0.3%n;
if (1>7)
{
nl = n-7.0;
£fa({0){i) += 0.00013*nl*nl*nli*nl;
}

fb(0}{i] = 0.0;
fc 0] (1) 0.0;
£d4(0}{i) = 0.0;
fa{l1) (i) = 0.6*n+0.0003*n*n*n;
fb(1}{i]) = 3.0;
fc(l) (i) = 0.0;
£d{1} (i} = 0.0;
fa{2}{i}) = 0.1l1*n;
if (i>7)
{

nl = n=-7.0;

fa{2) (1) += 0.0002*n1i*nl*ni*nl;
}
f1 (2} (i) = 3.040.11*n;
fc{2) (i) = 20.0*fa{2](i};
£d(2){i) = 5.0;
fa(3) (i) = 0.03*n;
if (i>7)
{
nl = n~7.0;
fa[3){i) += 0.00014*nl*nl*nl*n};
}
fb{3){i) = 5.040.04*n;
fc(3){i] = 80.0*fa(31(i]);
£d4{3} (i) = 6.0;
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/******************************‘k*ﬁ*ﬁ*************X***************‘k********

This function takes a "standard curve" number and converts it to
its component indices.
************t**********************************************’k**************/
void curxvindex(curve, i, j)
int curve;
int *i;
int *3j;
{
if (curve<25) *i=0;
else if (curve>24 && curve<50) *i=1;
else if (curve>49 && curve<?5) *i=2;
else if (curve>T74 && curve<l00) *i=3;
(*j) = curve - 25%(*i);

/******‘k********************************‘k******x************************x*

This function gets the user’s input for the data requested in the
function extreme(). Uses screen_getstring() for screen I/0. Some data
checking is performed for each data type.

AAAEAKEAKRAARARKAKR A AR AR R A KA AR AR RS \-k*******x******************/
void get tension(row,col,data)

int row;

int col;

float *data;

{

int nbr; /* required arg for stofa() */
int status; /* takes return value for stofa() */
char string(24]; /* input string */
char textl1(39}), text2(39]); /* error message text 4
int 3, k; /* counters */
cursor_on(); /* turn on cursor */
goto_xy(row,col); /* nove cursor to start of box *x/

/* get user input */
screen_getstrg(0, row, col, string,NORM VID, input) ;
/* check for valid numeric input */ ™
for (k=0; k<strlen(string); k++)
{
if ( string(k)=='.’ ) ;
else if (string({k}<’'0’ || string(k}>’'9')
{
sprintf(textl,"Invalid entry; try again");
display errox (ERROR,textl," ");
vid_box (row,col,7);
get tension(row,col,data);
return ;
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/* if input string contains valid numbers only, */
/* convert string to float */
status = stofa(string,data, &nbr,1);

/******************************x******************/

/* check data for consistency */
/*************************************************/
if (*data<0.0)
{
sprintf (textl, "Invalid entry; try again");
display error (ERROR, textl," ");
vid_box(row,col,7);
get tension{row,col,data);
retuxn ;
}
if (*data>100000)
{
sprintf (textl, "Mean tension is beyond the valid"):;
sprintf (text2, "range of input--please try again"):
display error (ERROR, textl, text2);
vid box (row,col,7);
get_tension(xow,col,data);
return;

cursor_off();
goto _xy(0,0);

/*************************************************************************

This function displays a popup menu which lists the graphics options

available in this module.
*******k**********************i***********************t*******************/

void get_ext opt(flag, type,curve,mean,ext, hilite)

int flag; /* indicates estimated or actual mean selected */
int type,curve; /* tow type, std curve number */

float mean, ext; /* mean, extreme tensions */

int hilite; /* popup menu choice to highlight */

{
int choice, start;
int i,3;
char textl1{39),text2(39]);

cursor_ off();

/* draw background and border */
draw_window (startrow, startcol, endrow, endcol, DOUSLE, REV_VID) ;

/* display popup menu */
start = (endcol-staxrtcol-strlen(menul{0]))/2 + starccol;
write_header(staxtrow,startcol, endcol, ext_hdr, REV_VID):

choice=popup (menul, "1234",4 startrow+5, start-2, NONE,REV_VID, hilite);

1f (choicemm()
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curvindex (curve, &i, &3);
show_std_curve(i, j, curve,mean, ext);
get_ext_opt (flag, type,curve,mean, ext, 1);
}
else if (choice==l)
{
curvindex (curve, &i, &3j);
if (£flag)
{
sprintf(textl,"This option uses only predicted");
sprintf (text2, "mean tensions");
display exrror (WARN, textl, text2);
cursor_off();
}
show_speed(type, i, j, curve);
get_ext opt (flag, type,curve, mean, ext, 2);
}
else if (choice==2)
{
curvindex (curve, &i, &j);
if (flag)
{
sprintf (textl, "This option uses only predicted");
sprintf (text2, "mean tensions");
display_grror(WARN,textl,teth);
cursor off();
}
show_length (type, i, j, curve);
get_ext opt (flag, type, cuxve,mean, ext, 3);
}

else return;

/***************i*i*********************'k*******‘(*’(***********************

This function displays the extreme tension curve corresponding to
the conditions specified for the given tug and tow.
KKK ARAKAKAKAKRKNRANRRKRRKR AR ARARARNAR AR A A AR *********************************/
void show_std_curve(i, j,curve,mean, ext)
ine i,7j,curve;
float mean, ext;

{

int k; /* dummy counter */

float x(121}),y(121); /* arrays to hold %, y coordinates */

float x1,yl,x2,y2; /* coordinates for drawing lines */

char labx[25],laby{25]; /* strings for x, y axis labels */

short kd=2; /* graph "kode" */

short npts; /* number of points to plot */

short ntx=2,nty=1; /* skip factor for axis numbers */

short itype; /* designates x or y axis label in label() */
short nsym; /* symbol code */

float x0i=1.0764;
float yOi=1.,0Q;
floar Xli=6.624;
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float yli=4.35;
fliocat xmn=0.0; /*
float xmx=120.0; /*

min x value */
max X value */

float xte=10.0; /* % axis tic value */

float ymn=0.0; /* min y value */

float ymx=400.0; /* max y value */

float ytec=50.0; /* y axis tic value */

£loat xxmax; /* x corresponding to y=400.0 kips */
float =xsm,ysm; /* smallest x,y in world coordinates */
xsm = xmn - (x0i/x1i)* (stmx~xmn);

ysm = ymn - (yOi/yli)* (ymx-ymn);

mean /= 1000.0;
setplt (),
locate (&x0i, &y0i, &xli, &yli);

/* convert to kips */
/* initialize graphics */
/* set position on screen */

xyaxis (&xmn, &xmx, &xtc, &ymn, &ymx,

&ytc, &xmn, &ymn, &kd) ;
axnum (&ntx, &nty) ;
itype=1;

/* draw axes */
/* write axis numbexs */

sprintf (labx, "Mean Tension (kips)_"};

label (&itype, labx) ;
itype=2;

/* write x-axis label */

sprintf (laby, "Extreme Tension (kips)_");

label (&itype, laby);
comp_ten_cuxv(i, j, x.y);
clip(x,y):

npts=122;
line3 (&npts,x,y);

/* don’t plot points if mean
if (mean<=120.0)
{
npta=1;
x{0}= mean;
y{0)= ext;
nsym=3;
symplt{&npts, x, y, &naym)};

x1l= mean;

y1=0.0;

X2= mman;

y2= ext;

drawu (&x1, &yl, &x2,4Y2) ;

x1=0.0;

yl= ext;

X2= mean;

y2= ext;

drawu (&x}, &yl, &x2,8&y2 ;

x1=5.0;
yl= 380.0;

/* write y-axis label */
/* compute curve pts */
/* clip curve above 400kips */

/* draw line thru pts */

tension > 120 kips */

/* plot symbol at computed */
/* value of extreme tension */

/* use diamond as data symbol */

/* draw line */

/* draw line */

/* write labmsl */
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sprintf (labx, "Curve No. %d_",curve);
labely(&xl, &yl, labx);

/* wait for keystroke, then exit */
wait_plt();

/‘k*x******‘k*************************tx***t***********k ARKAAKRAXFRARAAR AR R AKX

This function shows the effects of speed on extreme tension by
computing the mean tension for Vtow +/- 1.0 kts, finding the appropriate
extreme tension curves, and displaying a graph of all three curves.

A summary of results is displayed prior to displaying the graphs.
*****1.*************************>.*********************************x********/
void show_speed(type, i, j, curve)
int type;
int i, j,curve;

{

float x_hi[121),x lofl21],y hi(121),y lo{121);

float x(121),vy(121});

flcat tension hi,tension lo,extr hi,extr lo;

float mean, ext;

float spdhi, spdlo,oldspd;

int tugtype, towtype, tugtow,windspeed, head, length;

int towspdhi, towspdlo;

int curve_hi,i hi,j hi;

int curve_lo,i_lo,j_lo;

int k; /* dummy countexr */

float x1,yl,%2,y2; /* coordinates for drawing */

char labx{25]},laby(25]); /* strings for x, y axis labels */

short kd=2; /* graph “"kode" */

short npts; /* number of points tec plot */

short ntx=2,nty=1; /* skip factor for axis numbers */

short itype; /* designates % or y axis label in label{) */
short nsym; /* asymbol code */

floax x0i=1.0764;
float y0i=1.0;
float x1i=6.624;
float yli=4.35;

float xmn=0.0; /* min x value */

float xmx=120.0; /* max x value */

float xtc=10.0; /* x axis tic value */

float ymn=0.0; /* min y value */

float ymx=400.0; /* max y value */

float ytc=50.0; /* y axis tic value */

float xxmax; /* x corresponding to y=400.0 kips */

float res_dat({S5S};

float tow_res,haw_res;

float xx;

float xsm,ysm; /* smallest x,y in world coordinates */
int start,choice;

xam = xzmn - (x0i/x1i)* (xmx~xmn) ;
ysm = ymn - (y0i/yli)*(ymx~ymn):




/* write message */

draw_window(startrow+ll,startcol+12,startrow+13,startcol+27,
SINGLE,REV_VID);

sprintf (labx, "Please wait");

start = (endcol-startcol-stirlen(labx))/2 + staxtcol;

write string(startrow+12, start, labx,BLINK_REV_VID);

/* set speeds */
oldspd=tow_data({l};
spdlo = tow_data{1]-1.0;
if (spdlo <= 0.0)

spdlo = 1.0;
spdhi = tow_data{1]+1.0;
if (spdhi > 12.0)

spdhi = 12.0;

/* compute mean tension */

if (type==SHIP)

{
/* -- for higer speed */
tow_data[l)=spdhi;
ship_resist (tow_data, ship data, res dat, &tow_res);
hawser_ resist (tug_data, spdhi, tow_xes, shaw_res);
tension_hi = tow_res + haw_res;

/* -- for lower speed *;

tow_data[l])=spdlo;

ship resist (tow_data, ship_data, res dat, &tow_res);
hawser resist(tug_data, spdlo,tow_res, &haw_res);
tension_lo = tow_res + haw_res;

/* =~ for given speed */
tow_data(l])=oldspd;
ship resist (tow_data, ship data,res_dat, &tow_res);
hawser resist (tug_data, oldspd, tow_res, &haw_res);
mean = tow_res + haw_res;
}
else if (type>=DOCK)
{
/* -- for higer speed */
tow_data(l)=spdhi;
dock_rosist (tug_data,dock_data,tow_data,&tension_hi);

/* == for lower speed */
tow_data{l)=spdlo;
dock_resist (tug data,dock_date,tow_data, &tension_lo);

/* == for given speed */

tow_data[l])=oldspd;

dock_resist (tug_data,dock_data, tow_data, &mean);
}
else /* type==BARGE */
{

/* -= for higer speed */
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tow_data[l)=spdhi;
barge_resiat(tug_data,barge_data,tow_data,&tensionkhi);

/* == for lower speed */
tow_data{l)=spdlo;
barge resist(tug_data,barge_data,tow_data,&tension loY;

/* -- for given speed */
tow_data{l)=oldspd;
barge resist (tug_data,barge_data,tow_data, &mean);

/* convert to kips */
tension_lo /= 1000.0;
tension_hi /= 1000.0;
mean /== 1000.0;

/* set common indices */
set_tugtype (&tugtype);
set_towtype (4towtype);

tugtow = towtype + 6*tugtype;

set_wind(tow_data{2], &windspeed);
set_hdg(tow_data[3], &head);
set_scope (tug_data(2], &lengthj};

/* find curvs for spdhi */

set_towspd (spdhi, &towspdhi);

curve_hi=t (tugtow].s{windspeed] [towspdhi] .c[head] (length];
curvindex (curve_hi, &i_hi, &j_hi);

/* find curve for spdlo */

set_towspd(spdlo, &towspdlo);

curve_lo=t [tugtow].s(windspeed] [towspdlo) .c[head) [length]);
curvindex (curve lo, &i_lo,&j_lo);

/* compute tension ar:zys */
comp_ten curv{i_hi,j hi,x hi,y hi);
clip(x_hi,y_hi);

comp_ten curv(i_lo,j_lo,x_lo,y lo):
clip(x_lo,y lo):

comp_ten_curv(i, j,x,y):

clip(x,y};

/* compute extremes */
xx = tension hi/100.0;

extr_hi = 100.0* (xx+fa{i_hi) (j_hi)*xx/(1.0+£fb[i_hi] (j_hi)*xx)+

£c(i_hi) (j_hi)*pow(xx,4.0)/(1.0+
£d{i hi)(j_hi)*pow(xx,4.0)));

xx = tension 10/100.0;

extr_lo = 100.0*(xx+fa[i_lo][j_lo]*xx/(l.0+fb[i_lo](j_lo]*xx)+

fc(i_lo) (j_lo)*pow(xx,4.0)/(1.0+
fdi_lc) {j_lo)*pow(xx,4.0)));
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XX = mean/100.0;

ext = 100.0% (xx+fali] [J)*xx/(1.0+Eb{i] {J) *xx)+
fcli) [j) *pow (xx,4.0)/(1.0+
fd(i) {j) *pow(xx,4.0))):

/* save results */
spd_data (0] {0}=spdlo;
spd_data{l) [0)=o0ldspd;
spd_data(2] [0}=spdhi;
spd_data(0] (1}=curve lo;
spd_data[l] {l}=curve;
spd_data{2]) {1)=curve_hi;
spd_data[0]) {2]=tension lo;
spd_data{l] (2]=mean;
spd_data(2] [2]=tension_hi;
spd_data[0] (3)=extr_ lo;
spd_data(l] [3]=ext;
spd_data(?] [3])=extr_hi;

/* print results on screen; give option to graph */
clear (startrow+tl, startcol+l, endrow-1, endcol-~1,REV_VID);
write_header(startrow,startcol,endcol,labell[O],REV_VID);

/* == write lapels */

write string(startrow+5, startcol+2, labell[6]),REV_VID);
write_stringtstartrow+7,startcol+2, labell(10},REV_VID);
write_string(startrow+8, startcol+2, labell[11]},REV_VID};
write string(startrow+9,startcol+2, labell{12),REV_VID):
write_s*ring(startrow+l0, startcol+2, labell(13),REV_VID);

/* == write tow speeds */

sprintf (labx, "$6.1£", spdlo) ;
start=startcol+2+strlen{labell (13]))+1;
write_ stringi{startrow+5,start, labx, REV_VID);
sprintf (labx, "%6.1£",0ldspd);
start=startcolr2+atrlen(labell {13])+1+7;
write_string(startrow+5,start,labx,REV_VID);
sprintf (labx, "$6.1f", spdhi) ;
start=startcol+2+strien(labell (13))+1+14;
write_string(startrowr5, start, labx, REV_VID);

/* == write curve numbers */
sptintf(labx,"%d",curve_lo);
startmstartcol+l+strlen(labell(13]))+1+43;
write string(startrow+7,start, labx, REV_VID):;
aprintf {labx, "%d",curve);
start=startcol+24strlen(labell(13]))+14+7+3;
write_string(startrow+7,start, labx,REV_VID):
sprintf (labx, "¥d", curve hi);
start=startccl+2+strlen(labell{13]))+1+14+3;
write_string(startrow+7,start,labx,REV_VID);

/* == write mean tensions */
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sprintf(labx, "%6.1£f", tension_lo);
start=startcol+2+strlen(labell{13])+1;

write string{startrow+8,starct, labx,REV_VID);
sprintf (labx, "%6.1£f",mean);
start=startcol+2+strlen(labell(13]})+1+7;
write_ string(startrow+8,start,labx,REV_VID);
sprintf (labx, "%6.1£f", tension hi);
start=startcol+2+strlen(labell{13))+1+14;
write_ string(startrow+8,start,labx,REV_VID);

/* -— write dynamic tensions */

%x = extr lo - tension_lo;

i1f (zxx<0) xx=0;

sprintf (labx, "%6.1£", xx) ;
start=startcol+2+strlen(labell(13])--1;
write_ string(startrow+9, start,labx,REV_VID);
Xx = ext - mean;

if (xx<0) xx=0-

sprintf(labx, "%6.1£", xx);
start=startcol+2+strlen(labell (13])+1+7;
vrite_string(startrow+9,start,labx,REV_VID):
xx = extr_hi - tension_hi;

if (xx<0) xx=0;

sprintf (labx, "%6.1£", xx);
start=startcol+2+strlen(lakell[13])+1+14;
write string(startrow+9,start,labx,REV_VID);

/* -- Wwrite extreme tensions */
sprintf(labx,"%6.1f",extr_lo);
start=startcol+2+strlen(labell(13])+1;

write string(startrow+l0, start, labx,REV_VID);
sprantf (labx, "%6.1£f", ext) ;
start=startcol+2+strlen(labell{13]))+1+7;
write_string(startrow+l0, start, labx,REV_VID);
sprintf (labx, "%6.1f", extx hi);
start=startcol+2+strlen(labell{13])+1+14;
write_string(startrow+l0, start, labx,REV_VID);

/* -- give menu to graph or quit */
start = (endcol-startcol-str'en{(menu2(0}))/2 + startcol:;
choice=popup (menu2, "12",2, startrow+l2, start-2,NONE, REV_VID,0) ;

if (choicea=l)
return;
else if (choice==0)

{

setplt(); /* initialize graphics */
locate (&x01i,&4y01i, &x11i,&¥11); /* set position on screen
. yaxis (&xmn, &xmx, &xtc, &ymn, &ymx,

&yte, &xmn, &ymn, &kd) ; /* draw axes */
axnum(&ntzx, &nty) ; /* write axis numbers */
itype=1;

sprintf (labx, "Mean Tension (kips) ");
label (&itype, labx) ; /* write x-axis label */
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itype=2;
sprintf (laby, "Extreme Tension (kips)_"):
labesl (&itype, laby) ;

npts=122;

line3 (&npts,x_hi,y hi):;
line3 (&npts,x_lo,y lo):
line3 (&npts,x,vy);

/* if mean > 120 kips, den’t plot points */
if (tension 10<=120.0)
{

npts=1; /* plot symbols

*_lo(0]= Lension_ lo;
y_lo[0]= extr lo;
nsym=4;
symplt (&npts,x_lo,y lo, &nsym);
}
x_lo{0)= 30.0;
y_1lo[0)= ysmt5;
symplt (&npts,x_lo,y lo, &nsym);

if (mean<=120.0)
{
%{0!= mean;
v(0)l= exc;
nsym=3;
sympli (&npts, %, y, &nsym) ;
}
x(0}= 55.0;
y(0)= ysm+5;
symplt (&npts, %, y, &nsym) ;

if (tension_hi<=120.0)
{
x_hi(0)= tension_hi;
y_hi{0)}= extr_hi;
nsym=2;
symplt (&npts, x_hi,y_hi, &nsym):
}
x hi(0)= 80.0;
y_hi{0]= ysmt5;
symplt (&npts,x_hi,y hi, &neym);

/* writa labels */

»1= 35.0;

yl= ysm;

sprintf (labx, "%~.0f kts_",spdlo);
labely (&x1, &yl, labx);

%x1= 60.0;

y1i= ysm;

sprintf (labx, "%-.0f kt:_",o0ldspd);
labely (&x1, &yl, labx);

x1i= 85.0;
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yl= ysm;

sprintf (labx, "%~-.0f kts_",spdhi);

labely(&x1, &yl, labx);

wait _plt();
}
else

return ;

/***********************x*********x******f***wr**********xix**********x**'ﬂ

This function shows thie effects of hawser length on extreme tensior
by computing the mean tension for Length +/- 300 feet, finding the
appropriate extreme tension curves, and displaying a graph of all three

curves. A summary of results is displayed prior to displaying the graphs.
**********************************7‘******************************XR*****Y‘*/

void show_length(type.i, j,cuxve)

int type;
int i,j,curve;

{

£loat x_hif121},x_lo[121},y hi{121),y lo{121);

float x{121},y(121};

float tension_hi,tension_lo,extr hi,extr lo;

float mean, ext;
float hilgth, lolgth,oldlgth;

int tugtype, towtype, tugtow, windspeed, head, towspeed;

int lengthhi, lengthlo;
int curve_hi,i_hi, j_hi;
int curve_lo,i_lo, j_ic;

int k; /*
fiocat x1,yl,x2,y2: /*
char labx(25j,laby{25); I*
short kd=2; /*
shoxt npts; /*
short ntz=2,nty=1; /*
short itype: /*
short nsym; /*

float x0i=1.0764;
float y0:=1.9;
float x1li=6.624;
float yli=4.35;

float xmn=0.G; /*
float xmx=129.0; /*
float xtcmid.o; /*
float ymn=0.0; /*
float ymx=40C.0; /*
floatr yte=£0.0; /*
£loat xxmax; /*
float ;

float res_dat(5);
floa% tow_res,haw_res;
float xx;

float xsm, ysm;

int start,choice;

durnmy counter */

coordirates for drawing */

strings for %, y axis labels */

3razph "kode™ */

number of points to plot */

skip factor for axis numbers */

designates x or y axis label in lakel() */
symbol code */

min X value */

max x valuve */

x axis tic value */

min y value */

max y value */

y axis tic value */

x corresponding to y=4C0.C “ivs */




xsm = xmn - (x0Li,/x1i)*(xmx-xmn);
ysm ymn - (y0i/yli)* (ymx-ymn) ;

/* write message */

draw_window (startrow+ll,startcol+12,startrow+13, startcol+27,
SINGLE,REV_VID);

sprintf (labx, "Please wait'");

start = (endcol-startcol-strlen(labx))/2 + startcol;

write_;tring(startrow*lz,start,labx,BLINK_ﬁEV_VID);

/* set hawser lengths */
oldilgth=tug_data(2};
lolgth=tug data(2}-300.0;
if (lolgth<1000.0)
loigth=1000.0;
hilgth=tug_data{2]+300.C;
if (hilgth>2100.0)
hilgth=2100.0;

/* compute mean tension */
if (type==SHIP)
{

b

ship_resist(tow_@ata,ship_ﬂata,res_dat,&tow_res);

/* -- for longer length */

tug_data{2}=hilgth;
hawser_resist(tug_data,tow_data[l],tow_res,&haw_res);
“ension_hi = tow_res + haw res;

/* -- for shorter length */

tug_data(2)=lolgth;
hawser_resist(tug_@ata,tow_data{l],tow_res,&haw_res);
tension_lo = tow_res + haw_res;

/* =- for given length */
tug_data(2}=oldlgth;
hawsex_xesist(tug_data,tow_data[l},tow_res,&haw_res);
mean = tow_xres + haw_res;
}
else ifi {type==DOCK)
{
/* == for longer langth */
tug dataf2}=hiigth;
dock_resist (tug_data,doex_data, tow_datz, &étensior _hi);

+% -- for shcrter length */
tug_aata{2]=lclgtt:
ducx_resist(tug_dafa,dock_deta,tow_data,&tensionmlo!:

/* —- £2v givan length */

tug dataiZ}=olilgthn;
docx x3gisvitug _dz-a, dock dara, o« data, &mear);
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else /* type==BARGE */
{
/* -- for longer length */
tug_data{2]j=hilgth;
barge_resist (tug_data,karge_data, tow_data,&tensior._hi):;

/* ~- for shorter length */
tug_data{2)=lolgth;
barge_resist(tug_daca,barge_ﬁata,tow_data,&tensxon_lo);

/* -- for given length */
tug_data{2}=oldlgth;
barge_resist(tug_data,barge_@ata,tow_data,&mean);

-

/* convert to kips */
tension_lo /= 1C00.0;
tansion_hi /= 100¢.C;
mean /= 1000.0;

/* set common indices */
set_tugtype{atugtype);
set_towtype (&towtype);

tugtow = towtype + 6*tugtype;

set_towspd(tow _data([l], &towspeed);
set_wind(tow_-ata(2], &windspee);
set_hdg(tow_data(3), &head);

/* find cuxve for hilgth */

set scope (hilgth, &lengthhi);

curve_hi=t [tugtow].s(windspecd) [towspeed) .c[head] (lengthhil,
curvindex(curve_hi,&i_hi,&j_hi);

/* £ind curve for loigth */

sot_scope (lolgth, &lengthlo);

curve_lo=t [tugtow].s(windspeed] [towspead] .c [head] {lengthlc]:
curvindex (curve_lo, &i_lo, &j_lo);

/* compute tension arrays */
cemp_ten_curv(i_hi, j_hi,x _hi,y hi);
clip(x_hi,y hi);
cermp_ten_curv(i_lo,j_lo,x_lo,y_lo}:
elip(x_lo,y lo);

comp_ten curv(i,j,x,y):

clip(x,vy):

/* compute extremes */

XK = tenaion_hi/loo.o;

extr_hi = 100.0* (xx+£afi_hi] [§_hil*xx/(1.0+£b(i_hi]) {j_hi)*xx)+
feli_hi)} {3 _hi)*pow(zx,4.0)/(1.0+
fd(i_hi) [j_hi}*pow(xx,4.0)));

%xx = tension_ 1¢/100.0;
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extr lo = 100.0*(xx+fa[i_lo][j_lo]*xx/(l.0+fb(i_lo][j_lo]*xx)+

fcli_lo) (j_lo) *pow(xx,4.0)/(1.0+
fd{i_loj(j_lo)*pow(xx,4.n))):

XX = mean/100.0;

ext = 100.0* (xx+fa[i) (J)*xx/(1.0+£fb[1] {J] *xx)+
Ec{i} [j) *pow(xx,4.0)/(1.0+
fd{i] {j) *pow(xx,4.0)));

/* save results */

lgth data(0](0]=lolgth;
lgth _data(l] [0)=oldlgth;
lgth data(2]{0)=hilgth;
lgth_data{0] {l}=curve lo;
lgth_data(l][l]=curve;

igth data{2])[1)=curve_hi;
igth data{0]([2)=tension_lo;
lgth data{l](2])=mean;

lgth data{2}{2)=tension_hi;
lgth data(0] [3)=extr lo;
lgth data{l]{3]=ext;
l1gth_data(2]} (3)=extr_hi;

/* print results on screen; give option to graph */
clear (startrowtl, staxtcol+l, endrow-1, endcol~-1,REV_VID);
writa_hsader(startrow,startcol,endcol,labell[O],REV_VID);

/* -- write labels */
write_string(startrow+5,startcal+2,labell[Q],REV_VID);
write_string(startrow+7,startcol+2,labell[lO],REV_VID);
write_string(startrow+8,startcol+2, labell{11]},REV_VID);
write_string(startrow+9,startcol+2,labell[12],REV_VID);
write string(startrow+l0, startcol+2,labell{13]},REV_VID);

/* =- write hawser lengths ¥/

eprintf (labx, "%6.0£", lolgth);
start=startcol+2+strlen(labellf13})+1;

write string(sztartrow+5,start, labx,REV_VID);
sprintf (labx, "%6.0£", cldlgth);
start=startcol+2+strlen(labell[13))+1+7;
write_string(startrow+5, start, labx,REV_VID);
sprintf (labz, "%6.0£",hilgth);
start=srvartcolt2+strlen(labell (13))+1+14;
write_string(startrow+5, start, labx, REV_VID);

/* -- write curve numbers */

sprintf (labx, "%d",curve lo);
start=startcol+2+strlen(labell (13];+1+3;
write_ string(startrow+7,start,labx, REV_VID);
sprintf (labx, "$d", curve);
start=startcol+2+strlen(labell (13])+1+7+3;
write string(startrowt?, start, labx,REV_VID):
sprintf (labx, "%d",curve_hi);
start=startcol+Z+strlen(labeli{13))+14+14+3;
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write_string(startrow+7, start, labx, REV_VID);

/* --— write mman tensions */

sprintf (labx, "%6.1£", tension lo);
start=startcol+2+strlen(labell {13])+1;
write_string(startrow+8,start,labx,REV_VID);
sprintf (labx, "$6.1£", mean):
start=startcol+2+strlen(labell{13))+1+7;
write string(startrow+8,start,labx,REV_VID):
sprintf lebx, "¥6.1£", tension_hi);
start=startcoul+2+strlen(labell(13]))+1+14;
write_string(startrow+8,start,labx,REV_VID);

/* == write dynamic tensiocns */

xx = extr_lo - tension_lo;

if (xx<0) xx=0;

sprintf (labx, "%6.1£", xx);
start=startcol+2+strlen(labell[13])+1;
write_;tring(startrow+9,start,labx,REV_VID);
XX = exXt - mean;

if (xx<0) =x=x=0;

sprintf (labxz, "$6.1£", xx);
sturt=startcolt2+etrlen{labell[13))+1+7;
write_string(startrow+9,start,labx,REY_VID);
xx = extr hi - tension hi;

if (xx<0) =xx=0;

sprintf (labx, "%6.1f", xx) ;
start=startcol+2+strlen(labell1{13])+1+14;
write_string(startrow+9, start, labx,REV_VID);

/* -- write extreme tensions */
sprinti(labx,"%6.1f",extz_lo);
start=startcol+2+strlen(labell[13])+1;

write stxing(startzow+lQ,start, labx,REV_VID);
sprintf (labx, "%6,.1£", ext);
start=startcol+2+strlen (labell(13})+1+7;
write_string(startrow+10,start,labx,REV~VID);
sprintf (labx, "%6.1£f", extr hi):
start=startcol+2+strlen{labell{13])+1+14;
write_string(startrow+10,start,labx,REV_VID);

/* == give menu to graph or quit */
start = (endcol-startcol-strlan(menu2{0)))/2 + startcol:;
choiceﬂpopup(menuz,"12",2,startrow+12,start-Z,NONE,REV_VID,C);

if (choice==1)
return;
else if !choice==0)

{

setplt(); /* initialize graphics */

locate (&x0i, &y0i, &x1i, &yli); /* set position on screen */
xyaxis (&xmn, &, &xte, &ymn, &ymx, &ytc, &xmn, &ynn, &kd) ;  /* draw axes */
axnure (&nt:t, &nty) ; /* write axzis numbers */

itype=i;

280




sprintf (labx, "Mean Tension (kips)_");

label (&¢itype, labx);
itype=2;

/*A

write x-axis label

sprintf (laby, "Extreme Tension (kips) "):

label (&itype, laby);

npts=122;
line3(&npts,x_hi,y_hi};
line3 (&npts,x_lo,y lo);
line3(&npts,x,y);

/*

/*
/*
/*

write y-axis label

draw line thru pts

/* don’t plot points if mean tension > 120 kips */

if (tension_lo<=120.0)
{
npts=1;
% lo(0}= tension_lo;
y_lo{0]= extr_lo;
naym=4;
symplt(&npts,x_lo,y_lo,&nsym);
}
*_lo(0]= 30.90;
y lo[0)= yem+5;
symplt (&npts,x_lo,y lo, &nsym);

if {(mean<=120.0)

{

%x{0)= mean;

y([(0)= ext;

nsym=3;

symplt {&npts, %, y: &nsym) ;
}

x[{0}= 55.0;

y(0]= ysm+3;

symplt (&npts, %, y, &nsym; ;

if {tension_lo<=120.0}
{
z_hi(0)= cension_hi;
y_hi[0}= extr_ha;
nsym=2 ;
symplt (&npts,x_hi,y ki, &nsywm);
}
x_hi[0)= 80.0;
Z_bi{0)= ysm+E;
symplt (&npts,x _hi,y hi, &énsym) ;

/* write labels */

xl= 35.0;

¥1= ysm;

sprintf (labx, "%-.0f £t ", lolgth);
labely {¢x1, 2yl, labx);

xl= 60.0;

yi> ysm;

sprintf (iakx, "3-.0f ft_", oldigth};

/*

plot symbols

*/
*/




labely(&x1, &yl, labx);

x1= 85.0;

yi= ysm;

sprintf(labx, "%~.0f £t_", hilgth);
labely(&x1, &yl, labx) ;

wait_plt();
}
else

return ;

—e

/***********************************************************

This function computes the array of peints to plot for

the standard tension curve indicated by i and j.
************************‘k***********************************/
void comp_ten curv(i, j, x,y)
int i,3;
float *x, *y;
{

int k;

float x1;

for (k=0; k<121; k++)
{
x(kl=(float)k;
x1=x{k}/100.0;
ylk)= 100.0*(x1+£fai]) (J)*x21/(1.0+£b (i} [J) *x1)
+ fe[i) () *xl*x1*x1*x)/(1.0+£d(L1) (J) *x2*x1*x1*x1));

/***f.************************w*****‘k**********ﬁ*************

This function finds the intersection of a plotred curve
with the top border and "clips" it to keep everything
within ths borders of the graph.
LE RS SRR R R ERRESEEEES f**************************k********/
veid clip(x,y}
float *x, *y;
{
int flag=0;
int k;
float x1,x2,vl, y2,xxamax;

/* test for extreme > 400 kips */
for (k=0; k<121; ki+)
{
if (y(k]}<=400.0)
{
xl=x[k]};
yl=y(k]:
}
else if (!flag && y(k)>400.0)
{
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x2=x[k]);
y2=y{k];
flag=1;

/* interpolate to find xmumax */
xxmax=x1l+ (x2-x1)/ (y2-yl) *(400.0 -~ yl);

/* set next plotting point to intersection of curve with border
yi(k])=400.0;
x{k}=xxmax;

}

else

{
v (k])=400.0;

/**************************t********************************

This function pauses until the user hits a key, then
closes the graphics environment.
********‘k**‘k*************'k*k******‘k‘k*************************/
void wait_pit()
{
union inkey {
char ch{2];

int i;
} e
wnile (1)
{
c.i = bioskey(0); /* read the key */
if {c.ch(0}) /* key is a normal key */
break;
else /* kay is a special key */
break;
)
endplt (); /* close graphics */

283




/************************+*r****************************************xx*******
File: pull.c
Author: Todd J. Peltzer
Last update. 24 April 1989

This file contains the functions which evaluate a tug’s ability to tow
a given vessel at a specified speed.
Functions:
tugpull ()
show_tugpull ()
find_avail{)
get_tugpull opt ()
tugpull sczn()
tugpull_data()
************************x******************************x************x***vx***/
#include “stdio.h"
$include "keydef.h"
tinclude "video.h"

void tugpull\),shcw_pugpull(),tugpull_scrn(),tugpull_data();
float find avail();

extern char tug(15); /* tug class */
extern char hull no{24]); /* hull number entered by user *x/
extern float tug data{5]: /* array to store tug data */
extern float tow_data(51; /* array to store tow data */
extern float ship data({6]; /* array to store Table G-2 data */
extern float dock_datal[7]}; /* array to store drydock data */
extern float barge_data(8): /* array to store barge data */
extern float tug eval(7]; /* tug evaluation results */

static int startrow=2;
static int startcol=20;
static int endrow=22;
static int endcol=60;

static char *menuf{]} =

{
"1l) Use beat possible speed ",
"2) Use original tow speed ",
"3) Show graph ",
"4) Return to PROGRAM OPTIONS"

i

static char *labell{) =
{
"TUG EVALUATION",
"Tug:",
"Tow:",
"Dasired tow speed:",
"Mezn tersion:",
"Available tensicn:",
"Best tow speed:”,
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"Please wait"

}:

/*‘k******‘k***********************‘k************‘k*‘k***********Q*************
This function compares the mean towline tension with the available
towline tension for the given tug at the specified tow spzed. If there
is insufficient tension available, the tow speed is reduced until the
available tension exceeds the mean towline tension.

********‘k*******************‘k******kw*********************************‘k***/

void tugpull (type,tension)

int type; /* type of tow: ship, dock, or barge */

float *tension; /* mean towline tension */

{
FILE *in; /* pointer to input file */
int flag=0; /* status flag */
int i,3; /* counters */
int tugtype; /* type of tug */
char inline(81); /* string for getting input *x/
char textl{37),text2{37}); /* error message text strings */
char string(25]; /* text string >/
float array(5}); /* input data array */
flcat status,nbr; /* required arguments for stofa() */
float speed(20]}; /* array of tow speeds */
floa: avail(4](20]; /* array of available tensions */
float avail ten; /* return value of find avail() */
float old_avail; /* value used in iterztion scheme */
float vtow_avail; /* available tension at vtow x/
float best avail; /* available ten:ion at best speed */
float olid_mean; /* value used in iteration scheme */
float vtew; /* tow speed */
float mean = *tension; /* tension at original tow speed  */
float best mean; /* tension at best speed */
float best spd; /* best possible speed */
float res_dat(5): /* required arq. for ship_resist() */
float tow res, haw_res; /* tow, hawaer reasistance */
int choice; /* popup menu selaction */

int start,hilite=0;
in=fopen("tugpull.dat", "r");

vtow=tug eval[0)=tow_data(l];
tug_eval(l] = *tension;

/* draw screen, labels, preliminary data */
tugpull scrn(vtow,mean);

/* read available to»r tension data from file */
fgets (inline, 81, 1in);
fgets(inline, 81,in);
for (i=0; i<20; i++)
{
fgets(inline, 81,in);
status = stofa({inline, array, &nbr,5);
speed (i]=arxay(0);
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for (3=0; j<4:; j++)
(
avail{j){i)=array(j+1};

/* find available tow tension for given tow speed */
tugtype=tug_data(0};
avail ten=find avail (tugtype, vtow, speed,avail);
vtow_avail=tug_eval(2]=avail_ten;
if (avail_ten < 0.0)
{
sprintf (textl, "Tow speed outside the limits of");
sprintf (textl, "Figure 6-1");
display erroxr (ERROR, textl.text2):
get_options(l);
return;

/* write available tension */
atart=startcol+3istrlen(labecll(3))+5;

sprintf (string, "%6.0£",avail_ten);
write_string(startrow+9,start,string,REV_VID):

/* compars mean tension to available tension */
i=0;
old avail=avail ten;
old mean = *tension;
while (1}
(
best _spd=tow_data[l]=speed(i};
if (type==SHIP)
{
ship_resist (tow_data, ship_data,res_dat,&tow_res);
hawse:_resist(tug_data,tow_data[l],tow_res,&haw_res);
*tension = tow_resthaw_res;
}
else if (type==DOCK)
{
dock_resist (tug_data, dock_data, tow_data,tension);
}
else /* type==BARGE */
{
barge resist(tug data, bargs_data,tow_data,tension);

}
avail tensfind_avail (tugtype,best_spd, speed, avail};

if (avail ten < 0.0)

{
sprintf (textl, "Tow speed outside tha limits of");
sprintf (text2, "Figure 6-1");
display_error (ERKROR, textl, text2);

}
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else if (avail_ten < *tension)

{
best_ spd=speed{i-1];
best_avail=avail_ ten=old_avail;
best mean = *tension = old mean:;
break;

}

else

{
old_avail=avail ten;
old _mean=*tension;

ib4;

/* erase wait message */
clear (startrow+l3, startcol+12, startrowt+l7, startcol+27,REV_VID);

/* write best possible speed */
start=startcol+3+strlen(labell{3])+5;

sprintf (string, "%6.1£f",best_spd);
write_string(startrow+ll, start, string,REV_VID);

/* write mean tension */
sprintf (string, "$6.0£f", *tension);
write_string(startrow+12,start,string,REV_VID);

/* write available tension */
sprintf (string, "$6.0f", best_avail);
write_string(stactrow+13,start,string,REV_VID);

/* write units */

start=endcol-5;

sprintf (string, "kts");
write_string(startrow%ll,start,string,REV_VID);
sprintf (stxing, "1lbs");
write_string(startrow+l2, start, string,REV_VID);
write_string(startxow+l3, start, string,REV_VID);

/* save results */
tug_eval(3)=best spd;
tug_eval{4])=best mean;
tuy_sval(5)=best avail;

/* display options, get response */
while (1)

’

{
choice=yet tugpull opt(hilite);

if (cloice==0) /* use best possible spesed */
{

tow_data[l)=best spd;

*tensionwbest mean;

tug_eval(6])n0;
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hilite=2;

flag=l;

sprintf(textl,"Best possible tow speed set");
displayﬁprror(BLANK,textl,“ "y ;

cursor_off(};

continue;
}
else if (choice==1) /* use original tow speed */
{
if (vtow_avail<mean) /* can’t make desired speed */

{
sprintf (textl, "Tug has inadequate pull at this speed”);

sprintf (text2, "==> choose best apeed option <=="
display_grrcr(ERROR,textl,teth);
hilite=0;
£lag=0;
cursor_off();
continue;
}
tow_data[l]:vtow;
*tension=mean;
tug_eval( 6]=1;
hilite=2;
flag=1;
sprintf (textl, "Origipal tow speed set");
display_prror(BLANK,textl," "):
cursor_off();
}
else if (choice==2) /* show graph */
{
if (tflag) /* speed not chosen *x/
{
sprintf (textl, "Tow speed has rot been selected");
sprintf (text2, "==> please choose a tow speed <==");
display_error(ERROR,textl,text2);
hilite=0;
cursor_off(}:
continue;
}
show_tugpull(speed,avail,vtow,best_spd,vtow_avail,best_avail);
hilite=3;
cursor_pff();
tugpullﬁscrn(vtow,mean);
tugpull_@ata(vtow_pvail,best_spd,best_mean,best_avail);

continue;
}
alse if (choice==3 || choice<0)
{
if (1flag) /* speed not chosen */

{

sprintf(textl,"Tow speed has not been selected");
sprintf (text2, "==> please choose a tow speed <=="};
display_arxor(ERROR,textl,teth);

hilite=0;
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cursox_off();
continue;

}
break;

}
cursor off();
return;

/****R*******f.‘*****k*********R*************************1***ﬂ'k***x * Ak Kk koK k ¥
This function finds the available tensicn from the given tag at the
given specd.

’c**x*******************************************‘k****************‘k***x?****./

fleat find_avail (tug, vtow,speed,avail)

int tug;

float vtow;

float *speed;

float avail(} {20];

{
int 2y
float avail_ten;
float delx, fac;

for (i=0; i<20; i++)
{
if (vtow==speed[i])
{
avail ten=avail(tug]{i]):
return avail ten;

}
else if (vtow<speed(i])
continue;
else if (vtow>speed{i] && vtow<speed[i+l])

{
delx=speed{i+l] - speed([i];
fac=(vtow-speed(i]) /delx;
avail ten=(avail(tug] (i+l)-avail{tug] (i))*fac+avail (tug] [i]};
return avail ten;

}

return =-1.0;

/*********'k**‘k****t*******************‘k**********************t*t**k*******
This function displays the options available and returns the user’s

choice.
****w**********************‘k***************‘k******************************/

get_tugpull opt (hilite)
int hilite;
{

int choice, start;

/* wWrite options menu */
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start={endcol-startcol-strlen(menui0l))/2 + startcol
choice=popug (menu, "1234", 4, startrow+14, staxt-2, NONE,

return cholice;

REV_VID,hilite):

/**t********t**r*t*i********t*x*********x***********ﬁ*******xx*ﬂ**k"(wi***t

This function displays a reproducticn of Figure 6-1 in the Towing
Manual, showing available tensicn -~rersus tow speed for each class

of tug used in this program (ATF is not used);

***t*n*t***x**fkx*t******x***k*t*a***r*****tw***i*f:n**’c*xt******ﬁx**r**x’t*’/

void show_tugpull {speed,avail, vtow, hest_spd, vtow_avail, best_avail)
float *speed;

float avail{]}{2C);

float vtow,best spd;

float vtow_avail,best avail;

{

int 3, k: /* dummy counter %/

float x(1C1l],y(101}; /* arrays to hold x, y coordinates */
float =x=1,yl,x2,y2; /* coordinates for drawing lines */
char labx(25],laby(25}; /* strings for x, y axis labels */
short kd=2; /* graph "kode" */

short npts; /* number of points to plot */

short ntx=2,nty=2; /* skip factor for axis numbers */
short itype; /* designates x or y axis label in label()
short nsym; /* symbol code */

float %0i=1.0764; /* screen parameters */

float y0i=1.0; I " " x/

float x1i=6.624; /* " " */

float yli=4.35; /* " " x/

float xzmn=0.0; /* min x value */

float xmx=16.0; /> max x value */

float xtc=2.0; /* x axis tic value */

float ymn=0.0; /* min y value */

float ymx=200.0; /* max y value */

float ytc=25.0; /* y axis tic value */

float xxmax;

float xsm,ysm; /* smallest %,y in world coordinates */

x8m = xmn ~ (x0i/x1i)* (xmx-xmn) ;

ysm = ymn - (y0i/yli)*(ymx-ymn);
setplt(); /* initialize graphics */
lecate(&x0i, &y01i, &x1i, &yli); /* set position on screen */
xyaxis (&xmn, &xmx, &xtc, &ymn, &ymx,

&ytc, &xmn, &ymn, &kd) ; /* draw axes */
axnum (&ntx, &nty) ; /* write axis numbers */
itype=1;
sprintf (labx, "Tow Speed (kts)_");
label (&itype, labx) ; /* write x~axis label */
itype=2;
sprintf (laby, "Available Tension (kips) "):;
label (sitype, laby); /* wrxite y-axis label */

*/




npts=zl;
for (k=0; k<4: k++)
{

for (3=0; 3<20; i++)

{
x{jl=speedijl;
y{3j)=avail{k]{3)/1000.0;

}

line3 {&npts, x, Y}’ /* draw line thru pts
}
x1= specdidl: /% write labels */
yls= avail(31(41/1C00.0+5.9;

sprintf (labx, "T-ATF 166_"):
labely(&xl, &yi, iabx);

i= speed

»
il

2);

yl= avail 11§2}/1000.0-20.0;
sprintf(labx,“ARS 50 _");
labely(&xl, &yl, labx);

xi= speed({12];

vyl avail(2]{12]1/1000.0+5.9;
sprintf(labx,"ATS 1_");
labely(&x1, &yl, labx);

]

1]

xl= speed(2};

yl avail (0] {2]/1000.0+5.0;
sprintf (labx, "ARS 38_"):
tabely (&1, &y1, labx);

/* plot symbols *x/

npts=1;

x1l= vtow;

yi= vtow_avail/1000.0;
nsym=4;

symplt (&npts, &x1, &yl, &nsym) ;
xl= 3.0;

yl= ysm+2.5;
symplt(&npts,&xl,&yl,&nsym);
%1= best spd;

yl= best_a—ail/1000.0;
nsym=2;

symplt (&npts, &x1, &y1, &nsym) ;
xl= 10.0;

yl= ysm+2.5;

symplt (&npts, &x1, &yl, &nsym) ;

/* write labels */

x1= 4.0;

yl= ysm;

sprintf(labx,"Desired Speed") ;
labely (&x1, &yl, labx) ;

%x1l= 11.0;
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¥1l= ysm;
sprintf (labx, "Best Spead"):;
labely(&xl, &yl, labx};

/* wait for keystroke, then exit */
wait~plt();

/****k********xR*******X*************************\'*******************t**xt

This function creates the tug evaluation display.
******‘k*!********************************************‘k********************[
void tugpull scrn(vtow,tension)
£loat vtow,tension;

{

int i,start;

char string{25]);

draw_window (startrow, startcol, endrow, endcol, DCUBLE, REV_VID) ;

/* write header */
write_header(startrow, startcol, endcol, labell[0]},REV_VID);

/* write labels */
for (i=1; i<6; i++)
write_string(startrow+4+i, startcol+3, labell (i}, REV_VID);

/* draw dividing line */
for (i=0; i<(endcol-atartcol-5); i++)
write char(startrow+10, startcol+3+i,196,REV_VID);

/* write remaining labels */

write string(startrow+ll, startcol+3, labell([6),REV_VID);
write_string(startrow+l2, startcol+3, labell(4],REV_VID);
write_string(startrow+l3, startcol+3,labell(5],REV_VID);

/* write tug and tow */
start=startcoit3+strlen(labell(1])+2;

write string(startrow+5,start,tug,REV_VID);
write string(startrow+6,start,hull no,REV_VID);

/* write desired tow speed, mean tension */
start=startcol+3+strlen(labell(3])+5;

sprintf (string, "%6.1£f", vtow);
write_string(startrow+7,start,string,REV_VID);
sprintf (strxing, "%6.0£f", tension);
write_string(startrow-8,start,string, REV_VID);

/* write units */

start=endcol-5;

sprintf (string, "kts");

write string(startrow+7,start,string,REV_VID);
sprintf (string, "lbs");

write string(startrow+8,atart,string,REV_VID);
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write string(startrow+9,start,string,REV_VID);

/* write wait message */

draw_window(startrow+15,startcol+l2,start:cw+l7,startcol+27,
SINGLE,REV_VID);

sprintf (string, "Please wait");

start = (endcol-startcol-strlen(string))/2 + startcol;

write string(startrow+l6, start, string,BLINK REV_VID);

return;

/‘k*****t*********X***f!**\***k****t***x**u***t**it***kx***t***txn*x:tﬁ****

This function writes the xz#sults of the tug evaluation on the screen.
******f**t‘k*****k********X*?t********************I**t****t*****x**ﬁxtk!tﬂl/
void tugpull_data(vtow_avail, best spd,best _mean,best_avail)
float vtow _avail;
£loat best_spd;
float best_mean;
float best_avail:

{
int start;
char string(25];

/* erase wait message */
clear (startrow+15, startcol+l2, startrow+l7, startcol+27,REV_VID);

/* write available tension */
start=startcol+3+strlen(labell (3])+5;
sprintf(string,"%6.0f“,vtow_avail);

write string(startrow+9,start,string,REV_VID):

/* wrxite best possible speed */
start=startcol+3+strlen(labell {3]))+5;

sprintf (string, "%6.1£f",best_spd);

write string(startrow+ll, start,strainj, REV_VID);

/* write mean tension */
sprintf (stxing, "%6.0£f",best_mean);
write string(startrow+l2, start,string, REV_VID);

/* write available tension */
sprintf (string, "%6.0f",best_avail);
write string(startrxow+l3, stzrt, string,REV_VID);

/* write units */

start=endcol-5;

sprintf (stxing, "kts");

write string(startrow+tll, start,string,REV_VID);
sprintf (string, "lbs");

write string(startrow+l2, start, string,REV_VID);
write string(startrow+l3, start, string,REV_VID);
return;
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/**X**tt**’**t*!ﬂ*‘ﬁ**x!*****Q*!**!t***ttﬂﬂ'!Wt!!*lIﬂ**ttk*til*'!!t,t*

File:

1P Y

rp.c
Auvthor: Todd J. Peltzer
update: 19 April 1983

Last

This file contains the functicns which generate a repcrt and send

it to the printer

Functions:

report ()

AT AT A AT R T A A AR A TR AR A A T AR A A AN KA AT A A X TR XA R TP AR X EARCARY K P >
’

§inciude "stdio.h"

$include "dos.h"

$#inciude "string.h"

#include "video.n"

void report():

static

{

char *tabtow(] =

"YRRMY ,

YPEG

n
- 1

"DD 963",
IIAE 26",

"LHA
L1 CVN

extein
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extexn

static

I3

i

lll'
65"

char tuq{is]);

char hull no{24}:;
char class(24);

float tua_data(5]);
float tow_data(5];
float ship_ data(é6]:;
float dock_data(7};
float barge data(8];
float tension;

fioat extr ten;

int curve;

int flag(3]:

int type;

float barge res(6];
float resist dat({5];
float ext data(10];
float spd_data(3](4});
float lgth_data[31[4];
float tug_eval(7]:

char *menuf{]) =

"1l) Send report to printer
"2) Send report to file only *,
"3) Return to PROGRAM OPTIONS"

}:

/*
/*
/*
/*
/*
/*

/*
/*
/*
/*
/*
/*
/*

/*
/*
/*

"
I

tug class

hull number entered by user

class of
array to
array to
array to
array to
array to

ship fszcm Table G-2

store
store
store
store
store

tug data

tow data

Table G-2 data
drydock data
barge data

mean towline tension

extreme towline tension

curve numb=ar from extreme

error checking flag array

tow type

computed barge parameters

/* resistance data

extreme tension results

tow speed effects results

hawser length effects results
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/**tt*iﬂ*t**xt*tti*!**’r(t*t**t*R*t*t*txt*ttxrt*r*ttt*ttr**tﬁ***tt*x*ﬁ*

This functicn generates the report, and sends it to the printer

if the user has indicated that choice.
iﬁki*!t********ﬂtt**t****l**ktt*'Rﬁkx*?***‘k*rit*tx**ti*xi’*‘('lrxit**ti/
void report()
{

char inline{8l),outlinel8i},text{40};

char “extl1{39},6text2{391;

char mssgi®](81];

int start,end, i, ), choice,prat=0;

float tow_res,haw res;

fiocat =i, x2,x3;

FILE *in, *out;

int startrows2;

int startcol=20;

int endrow=22;

int endcol=60;

clear (startxowrl, startcol+l, endrow-1,endcol-1,REV_VID);
sprintf (text, "TOW REPORT");

write_ header(startrow,startcol, endcol,text,REV VID);

start = (endcol-startcol-strlen(menn{0]))/2 4+ startcol;
choice=popup (menu, "123", 3, startrow+6, start~2, NONE,REV_¥iD,0);

if (choice==0) /* send report to printexr */
prat=1;
else if (choice==1) /* send report to file onlv */
prnt=0;
else if (choice==2 || choice<0) /* QUIT or escape key pressed */
{

cursor_off();
get_options(4);
return;

/* open input and output files */
in=fopen("report.in", "z");
out=£fopen ("report.out”, "w");

/* check for null pointer */
if (lour)
{
sprintf (textl,"Can’t open file REPORT.OUT!");
sprintf (text2, "==> exit, see if hard disk is full <==");
display error (ERROR,textl,text2);
fclose (in);
cursor off(});
get_options(4);
return;

/* print status message */
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sprinctf(text,". . . Writing Report . . ."}:

start = (endcol-startcol-strlen(text))/2 + startcol:;
write string(startrow+8,start,text,REV_VID);

sprintf (text, "Pleasa Wait");

start = (endcol-startcol-strlen{text))/2 + startcol;
write string(startrow+l0,start,text,BLINK REV VID);

/* read messages */
for (i=0; 1<9; i++)
{
fgets (mssg(i}, 81, in);
striper (mssg[i});

/* print report header */
for (i=0; i<3; i++)
{
f£gets(inline, 81,in);
fprint€£{out,"%s",inline):
}
fprintf (cut, "\n");
fprintf (out, "\n") -

/*k*********'k***********k***************t*****/

/* print Section I */
/*********************************************/

/* print header */
for (i=0; i<2; i++)
{
fgets(inline, 81,in);
fprintf (out, "%s", inline);
}
fprintf (out,"\n"):;
fprintf (out, "\n");

/* print tug class */
fgets(inline, 81, 1in);
striper (inline);
pad(inline, 1) ;

strcat (inline, tug);
fprintf (out, "%s\n", inline);
fprintf (out, "\n");

/* print hawser data */
fgets(inline, 81,in);
fprintf (out, "%s", inline); /* header */

fgets(inline, 81, 1in);

stripcr(inline)};

pad(inline, 3);

sprintf (text, "%6.2f in",tug_data(l)):;

strcat (inline, text);

fprintf (out, "%s\n", inline); /* diameter */
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fgets(inline, 81, in);

stripcr (inline);

pad(inline, 6);

sprintf (text,"%6.0f ft",tug _data(2]);
strcat(inline, text);

fprintf (out, "%s\n", inline); /* scope */
fprintf (out, "\n");

/* print chain pendant data */
fgets(inline, 81, in);
fprintf (out, "%a", inline); /* header */

fgets(inline,81,in);

stripcr(inline);

pad(inline, 7);

sprintf (text, "%6.2f in",tug data(3])):;

strcat (inline, text);

fprintf (out, "%s\n", inline); /* size */

fgets (inline, 81, in);

stripcr(inline);

pad(inline, 6);

sprintf (text,"%¥6.0f £t", tug_datafd]);

strcat (inline, text);

fprintf (out, "%s\n", inline); /* scope ¥/
fprintf (out, "\n");

fprintf (out,"\n");

/‘k*fv*****‘k***‘k********************************/
/* print Section II */
/****k********************‘k*************r*****/
VALE AL L]
if (type==0) /* SHIP */
{ /********/
/* print header */
for (i=0; i<2; i+n1)
{
fgets(inline, 81, in);
fprintf (out, "%s",inline);
}
fprintf (out, "\n");
fprintf (out, "\n") ;

/* print tow type */
fgets(inline, 81,in);
fprintf (out, "%s", inline);
fprintf (out, "\n");

/* print input data */
fgets(inline,81,in);

fprintf (out, "%s", inline); /* header */

fgets(inline,81,in):
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stripcr{inline);

pad(inline,1);

strcat(inline, hull no);

fprintf (out,"%s\n", inline); /* hull number */

fasts (inline, 81,in);

striper(inline);

pad(inline, 11);

sprintf(text,"%G.Of tons",tow_ﬁata[O]);

strcat (inline, text)

fprintf(out,"%s\n",inline); /* full load displacement */

fgets(inline, 81,in);

stripcr(inline);

pad (inline, 23);

sprintf(text,"%G.lf kts",tow_data[l]);

strcat (inline, text);

fprintf (out, "$s\n", inline); /* tow speed */

fgets(inline,8l,in);

striper (inline);

pad(inline, 5);

sprintf(text,"%G.lf kts",tow_data[2]);

strcat (inline, text);

fprintf (out, "%s\n", inline}; /* max wind speed */

fgets(inline,Sl,in);

striper(inline);

pad{inline, 9);

sprintf(text,"%s.lf deg", tow_data({3]);

strcat(inline, text);

fprintf(out,"%s\n",inline); /* rel wind direction */

fgets(inline, 81,in);
stripecr(inline);
pad(inline, 14);
if (tow_data(4]=-0.0)
sprintf (text, "Locked");
else if (tow_data(4]‘=1.0)
sprintf (text, "Trailing”};
else if (tow_data[d]--Z.O)
sprintf (text, "Removed");
strcat (inline, text);
fprintf(out,"%a\n",inline); /* propeller status */
fprintf (out, "\n");

/* print Table G-2 data */
fgets(inline,81,in);
€princf (out, "%s", inline); /* header */

fgota(inline,el,in);
stripecr(inline);
pad(inline, 1)
strcat{inline,class);
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fprintf (out, "$s\n", inline); /* ship class */

fgets(inline, 81, in);

striper (inline);

pad(inline, 10);

sprintf (text, "%6.0f tons",ship data(0});
strcat(inline, text);

fprintf (out, "4s\n", inline); /* displacement */

fgets (inline,81,in);

striper(inline);

pad (inline, 20} ;

spzintf (text, "%6.0f sq f£t",ship_data(ll):;

strcat (inline, text);

fprintf (out, "%s\n", inline); /* frontal area */

fgets(inline, 81,in);

stripcr(inline);

pad(inline, 16);

sprintf (text,"%6.2£", ship data(2]));

strcat (inline, text);

fprintf (out, "%s\n", inline); /* wind coafficient */

fgets(inline, 81,in);

stripcr(inline);

pad(inline, 18);

sprintf (text, "$6.0f sq £t",ship data(3});

strcet (inline, text);

fprintf (out, "%s\n", inline); /* propeller area */

fgets(inline, 81,in);

ctriper (inline);

pad(inline, 11);

sprintf (text, "%6.0£f", ship data(4]);

strcat (inline, text);

fprintf (out, "%s\n", inline); /* hull resistance curve */

fgets(inline, 81, in);

stripcr (inline);

pad(inline, 11);

sprintf(text,"%6.02",ship_§ata[5]);

strcat(inline, text);

fprintf (out, "$s\n", inline); /* wave resistance curve */
fprintf (out, "\n");

fprintf (out, "\n");

/* read and discard remaining Section II data */
for (i=0; 3i<46; i++)
fgets(inline,81,in);

/*w*********/

else if (type==l) /* DRYDOCK */
{ /*t**t******/

/* read and discard Section II data for type SHIP */
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for (i=0; 1i<18; i++)
fgets(inline, 81,in);

/* print header */
for (i=0; i<2; 1i++)
{
fgets(inline, 81,in);
fprintf(out,"%s",inline);
}
fprintf (out,"\n"):
fprintf (out, "\n");

/* print tow type */
fgets(inline, 81,in);
£printf (out, "%a", inline};
£printf (out, "\n"}:

/* print input data */
fgets(inline,81,in);
fprintf (out,"%s", inline); /* header */

fgets(inline,81,in);

stripcr (inline);

pad{inline, 1)

strcat (inline, hull no);

fprintf (out, "%s\n", inline); /* hull number */

fgets(inline, 81, in);

striper (inline);

pad(inline, 18);
sprintf(text,"%6.1f",tow_data[4]);
strcat (inline, text);

fprintf (out,"%s\n", inline); /* hull condition */

fgets(inline,el,in);

striper (inline);

pad(inline, 23);

sprintf (text, "%6.1f kts",tow_data[l]);
strcat(inline, text):

fprintf (out, "%s\n", inline); /* tow speed */

fgets(inline,81,in);

striper(inline);

pad(inline,5):

sprintf(text,"%G.lf kts",tcw_data[Z]);

strcat (inline,text);

fprintf (out,"%s\n", inline}; /* wind speed */

fgets(inline,81,in);

stripcr (inline);

pad(inline,9);

sprintf (text, "%6.1f deg",tow_data[3]);
strcat (inline, text);

fprintf (out, "%s\n", inline); /* wind direction */
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fprintf (out, "\n");

/* print estimated displacement */
fgets(inline, 81,in);

striper (inline);

pad(inline, 13):;

sprintf (text, "%6.0f tons",tow_data(0]));
strcat (inline, text)
fprintf (out, "%s\n", inline};

fprintf (out,"\n");

/* print Table G-4 data */
fgets(inline, 81,in);
fprintf (out, "%s", inline); /* headexr */

fgets(inline,81,in);

striper (inline);

pad(inline, 30);

sprintf (text,"%6.2£",dock_data(i]);
strcat(inline, text);

fprintf (out, "$s\n", inline); /* £1 */

fgets(inline, 81,in);

stripcr(inline);

pad(inline, 30):;
sprintf(text,"%6.2f",dock_§ata[2]);

strcat (inline, text);

fprintf (out, "%s\n", inline); /* £2 %/

fgets(inline,81,in);

stripcr(inline);

pad(inline, 30);

sprintf (text, "%6.2£f", dock_data(3]);

strcat (inline, text);

fprintf (out, "%s\n", inline); /* £3 *x/

fgets(inline,81,in);

striper(inline);

pad(inline, 13);

sprintf (text, "¥6.0f sq ft",dock_data[4]);

strcat (inline, text);

fprintf (out, "%s\n", inline); /* wetted surface area */

/* print cross sectional areas */
fgets(inline,81,in);
fprint € (out,"%s",inline); /* header */

fgets (inline, 81,in);

stripcr inline);

pad(inluine, 15}

sprintf(text, "%6.0f sq ft",dock_data[S]);

strcat (inline, text);

fprintf (out, "%s\n", inline) " /* below waterline */
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fgets(inline, 81, in);

stripcr(inline);

pad(inline, 15);

sprintf (text, "$6.0£f", dock data{6]):

strcat (inline, text)

fprintf (out, "%s\n", inline): /* above waterline */
fprintf (out, "\n"):

fprintf (out, "\n");

/* read and discard remaining Section II data */
for (i=0; i<28; i++)
fgets(inline, 81, in);

JREKKK XK KK [
else if (type==2) /* BARGE */
{ /*********/

/* read and discard Section II data for type SHIP, DRYDOCK */
for (i=0; i<36; i++)
fgets(inline, 81,in);

/* print header x/
for (i=0; i<2; i++)
{
fgets(inline, 81,in);
fprintf (out, "%s", inline);
}
fprintf (out, "\n");
fprintf (out, "\n");

/* print tow type */
fgeta (inline, 81, in);
fprintf (out, "%s", inline);
fprintf (out, "\n");

/* print input data */
fgets(inline, 81,1in);
fprintf (out, "%s", inline); /* header */

fgets(inline,81,in);

stripcr(inline);

pad(inline, 1)

strcat(inline,hull no);

fprintf (out, "¥s\n", inline); /* hull number */

/* print hull dimensions */
fgets(inline, 81,in);
fprintf (ovk,"%s", inline); /* headex */

fgets(inline, 81,in);

stripcr(inline);

pad(inline, 24);

sprintf (text, "%6.1f ft", barge_data(0});
strcat(inline, text);

fprintf (out, "%s\n", inline); /* length %/
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fgets(inline,Bl,in);

sctriper(inline};

pad(inline, 26);

sprintf(text,"%é.lf ft",ba:ge_ﬁaza[lj);

strcat (inline, text});

forintf (out, "¥s\n", inline); /* beam */

fgets(inline,8l,in);

stripcr(inline);

pad(inline, 25);

sprintf(text,"%G.lf ft“,barge_data[Z]);
strcat(inline,text)

fprintf (out, "3s\n". inline); /* depth */

fgets(inline,al,in);

stripcr(inline);

pad (inline, 25;;

sprintf (text, "$6.1£ ft",barge_@atu[3]);
strcat(inline,text);

fprintf (out, "%s\n", inline); /* draft */

/* print deckhouss dimensions */
fgets(inline, 81,in};
fprintf (out, '3s", inline); /* header */

fgets(inline,81,in);

stripcr(inline};

pad(inline,24);

sp:intf(text,“%G.lf ft",barge_@ata{4]);

strcat (inline, text):

fprintf (out, "$s\n", inline); /* length */

fgets(inline,al,in);

stripcr(inline);

pad(inline, 25);

sprintf (text, "%6.1f ft",barge_data[5])}:

strcat (inline, text);

fprintf (out, "¥s\n", inline); /* width */

fgets(inline,81,in);

striper (inline);

pad(inline, 24);

3printf(text,“%6.1f ft",barge_ﬂata[G]);

strcat (inline, text);

fprintf (out, "%s\n", inline); /* height */

fgets(inline,Sl,in);

striper(inline);

pad (inline, 16);

if (barge_data[7]==0.0)
sprintf(text,“Rake ended") ;

else if (barge_data[7]==l.0)
sprintf (text, "Ship ended");
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else if (barge_data{7}==2.0)
sprintf (text, "Square ended"):
strcat(inline, texz):;

Sprintf(our, "¥s\n", inline); /* end shape =/

sprintf(text,"36.1£", tow datai4j):
trcat{inline, text);

forintf (out, "3s\n", inline); /* huell conditien */

£gets(inline, 81,in);

stripcr(inline):

pad{inline, 23);

sprintf(te=t, "%6.1f kts", tew _data{l));

strcat (inline, text);

fprintf (out, "¥s\n", inline); /* tow speed */

fgets(inline,81,in);

stripcr(inline);

pad(inline,5);

sprintf(text, "¥6.1£f kts", tow_data(2]};
scrcat(inline, text);

fprintf (out, "3s\n", inline); /* wind speed */

fgets(inline, 81,in);

stripcr(inline);

pad(inline, 9);

sprintf (text, "%6.1f deg”,tow _data(3j);

strcat(inline, text);

fprintf (out, "%s\n", inline); /* wind direction */
fprintf (out, "\n");

/* print estimated displacement */
fgets(inline, 81,in);

stripcr(inline);

pad(inline, 13);

sprintf (text, "36.0f tons",tow_data(0});
strcat (inline, text);

fprintf (out, "%s\n", inline);
fprintf (out, "\n");

/* print data corresponding to Table G-4 */
fgets (inline, 81,in);
fprintf (out,"%s",inline); /* header */

fgets(inline, 81,in);

striper (inline);

pad(inline, 30);

sprintf (text, "$6.2£",barge_res(0]});

strcat (inline, text);

fprintf (out, "%s3\n", inline); /* £1 */
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fgets(inline, 81,in);

striper(inline);

pad(inline, 30);
sprintf(text, "%6.2£", barge_res{l]);

ctrcat (inline, text);

fprintf (out, "*s\n", inline); /*x £2 =/

fgets(inline,81,in);

stripecr(iniine);

pad{inline, 390);

sprintf(text, "36.2£",barge resi2});
strcat{inline, text);

fprintf (out, "¥s\n", inline); /* £3 */

fgets(inline, 81,1in);

sctripcr(inline);

pad(inline, 13);

sprintf(text, "36.0f sq £t",barge_res(3]);

strcat (inline, text);

fprintf (out, "3s\n",inline); /* wetted surface area */

/* print cross sectional areas */
fgets(inline, 81,in);
£printf (out, "%s", inline); /* header */

fgets(inline, 81,in);

stripcr(inline);

pad(inline,f 15);

sprintf (text, "%6.0f sq ft",barge res(4]):;

strcat(inline, text);

fprintf (out, "%s\n", inline); /* below waterline */

fgets (inline, 81,in);
stripcr (inline);
pad(inline, 15);
sprintf (text, "%6.0£f£",barge res(5));
strcat(inline, text);
fprintf (out, "%s\n",inline); /* above waterline */
fprintf (out, "\n");
fprintf (out, "\n");
}
fprintf (out, "\£"); /* form feed */

/***************************x*****************/

/* print Section IIT */
/****************************1'****************/

/* print header */
for (i=0; i<2; i++)
{
fgets (inline, 81,in);
fprintf (out, "%s", inline);
}

fprintf (out, "\n");




fprintf (out, "\n"};

/* print tow type */
fgets(inline, 81, in);
stripecr(inline);
pad{inline, 7);
1f (type==0)
sprintf (text, "SHIP");
else if (type==1)
sprintf(text,"DRYDOCK");
else if (type==2)
sprintf (text, "BARGE") ;
strcat (inline, text):
fprintf (out, "%s\n", inline); /* tow type */
£printf{out,"\n");

/* print data */

fgets(inline, 81, in);

striper(inline);

pad(inline, 13);

sprintf (text, "%8.0f lbs",resist_@at[O]);

strcat (inline, text);

fprintf (out, "%s\n", inline); /* wind resistance */

fgets(inline, 81,in);

stripecr (inline);

pad(inline, 7);

sprintf (text, "%6.1f ft",resist dat(1)});

strcat (inline, text);

fprintf (out, "%s\n", inline); /* wave height */

fgets(inline, 81,in);

stripcr(inline);

pad(inline, 13);

sprintf (text, "%8.0% lbs", resist_dat(2));

strcat (inline, text);

fprintf (out, "%s\n", inline); /* wave resistance */

fgets(inline,8l,in);

striper (inline);

pad(inline, 13);

sprintf (text, "%8.0f lbs", resist_dat({3});

strcat (inline, text);

fprintf (out, "%s\n", inline); /* hull resistance */

fgets(inline,81,in);

stripcr(inline);

pad(inline,8);

sprintf (text, "%8.0f lbs", resist_dat(4]);

atrcat (inline, text);

fprintf (out, "$s\n", inline); /* propeller resistance */

fgets(irlins, 81, in);

fprintf (out,"%s",inline);
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tow_resnresist_dat[O];
for (i=2; i<5; i++)
tow_res += resist datl(ij}:

fgets(inline, 81,in);

stripcr(inline);

pad(inline, 8);

sprincf (text, "38.0fF i1bs", tow_res);

strcat (inline, text);

fprintf (out, "%s\n", inline); /* total to'v resistance */
fprintf (out,"\n");

hawsexr resist (tug_data,tow data(l},tow_res, &haw_res);

fgets (inline, 81,in);

stripcr(inline);

pad(inline, 16);

sprintf (text, "%8.0f lbs", haw res):;

strcat (inline, text);

fprintf (out, "%s\n", inline); /* hawser resistance */
fprintf (out, "\n");

fgets(inline, 81, in);

stripcr (inline);

pad(inline, 13);

sprintf (text, "$8.0f£ lbs", tow_resthaw_res);

strcat(inline, text);

sprintf (text," or %6.2f kipa", (tow_resthaw_res)/1000.0);
strcat (inline, text);

fprintf (out, "%s\n", inline); /* mean towline tension */
fprintf (out, "\n");

fprintf (cut,"\n");

/*********************************************/

/* print Section IV */
/*********************************************/

/* print header */

for (i=0; i<2; i++)

{
fgets(inline,81,in);
fprintf (out, "%s", inline);

}

fprintf (out, "\n");

fprintf (out,"\n");

/* print tug, tow */

fgets (inline, 81,in);

striper (inline);

pad(inline, 1)

strcat (inline, tug);

fprintf (out, "%s\n", inline); /* tug */
fgets(inline, 81,in);

stripcr(inline);
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pad(inline,1);

strcat (inline, hull no):

fprintf (out, "33\n", inline); /* tow %/
forintf (out, "\n"};

/* print data */

fgets(inline,81,in);

striper (inline);

pad(inline, 14);

sprintf (text, "%8.1£ kts", tug_eval{0]);
strcat {(inline, text);

fprintf(out,"%s\n“,inline): /* desired tow speed ‘/

fgets(inline,Sl,in);

stripcr (inline);

pad(inline, 5}’

sprintf /text, "%8.0F lbs", tug _eval(l]);

strcat (inline, text);

fprintf(out,"%s\n“,inline); /* mean tension */

fgets(inline, 81,in);

striper {inline);

sprintf (text,"%8.0f lbs", tug_eval(2]}};

strcat (inline, text);

fprintf (out, "$s\n", inline); /* available tension */
fprintf (out, "\n");

/* print message */

if (tug_eval(2)>=tug_eval(l]) /* tug has sufficient pull */
fprintf (out, "%s\n",mssg(1]);

else if (tug_eval[2]<tug_eval[1]) /* tug has insufficient pull *x/

{

fprintf (out, "%s\n", mssg[0]});
fprintf (out, "$s\n", mssg{2]);
}
fprintf (out,"\n");

/* print remsaining data */

fgets(inline,8l,in);

striper (inline);

pad(inline, 8);

sprintf (text,"%$8.1f kts", tug_eval(3]);

strcat (inline, text);

fprintf (out, "%s\n", inline); /* best possible tow speed */

fgets(inline,81,in);

stripecr (inline) ;

pad(inline, 5);

sprintf (text, "%8.0f lbs",tug_eval[é]);

strcat (inline, text);

fprintf (out,"$s\n", inline); /* mean tension */

fyets(inline,81,in);
stripcr (inline);
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sprintfitext, "3$8.0£ 1lbs",tug_eval(5])):

strxcat(iniine, text);

fprintf (out, "%¥s\n", inline); /* available tension */
fprintf(cut, "\n"):

fgets(inline, 81,in);

fprintf(out,"¥3",inline);

fgets (inline, 81,in);
striper({inline);
if (tug_evali6)==i.0)
sprintf(text,”35.1f kts (CRIGINAL)",tug eval[0]);
if (tug_eval{6]==0.0)
sprintf (text, "%5.1f kts (BEST POSSIBLE)",tug_eval(3}};
strcat (inline, text);

fprintf (cut, "is\n",inline); /* selected tow speed */
fprintf (out, "\n");
fprintf {ouk, "\£"}; /* forr: feed */

/*ﬂ**ﬁ**‘k******‘k*r*****’(***X**************\ **k/

Ix print Section V */
/************X"******‘k****flﬂ'******************/

/* print header */
for (i=0; i<2; i++)
{
fgets(inline,81,in);
fprintf (out, "%s",inline);
}
fprintf (out, "\n");
fprintf (out, "\n");

/* print tug, tow */

fgets (inline, 81,in);

stripcr (inline) ;

pad(inline, 1);

strcat (inline, tug);

fprintf {out,"%s\n", inline}; /* tug */
fgets(inline, 81,in);

stripcr(inline);

pad{inline,1);

strcat (inline, hull no);

fprintf (out, "$s\n",inlire); /* tow */
fprintf (out, "\n");

/* print tabulated data */
fgets(inline, 81,in);
fprintf (out, "%s", inline); /* hsadexr */

fgets (inline, 81, in);
stripcr(inline);
pad(inline, 1) ;
i=(int)ext_data(0];
strcat (inline, tabtow{i]);
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fprintf (out, "%3s\n", inline); /* tabulated tow */

fgets(inline, §1,in);

stripcr (inline);

pad(inline, 15);

sprintf (text, "%6.0f tons",ext_data(l]);

strcat (inline, text);

fprintf(out,"%s\n“,inline); /* tabulated displacement */

fgets(inline, 81,in);

striper(inline);

pad(inline, 18});

sprintf (text, "$6.0f kts",ext_data(2]));

strcat (inline, text);

fprintf (out, "%s\n", inline); /* tabulated tow speed */

fgets(inline, 81,in);

striper (inlir<);

pad(inline, 17);

sprintf (text, "%6.0f kts", ext_data(3)]);

strcat (inline, text};

fprintf (out, "%s\n", inline); /* tabulated wind speed */

fgets{inline, 81, in);

striper(inline);

pad(inline, 13):

sprintf (text,"%6.0f deg",ext_data(4]):

strcat (inline, text);

fprintf (out, "%s\n", inline); /* tabulated wind direction */

fgets(inline, 81, in);

striper (inline);

pad(inline, 15);

sprintf(text, "%6.0f ft",ext_data{5]));

strcat (inline,text);

fprintf (out, "%s\n", inline); /* tabulated hawser scope */

fgets(inline, 81, in);

fprintf (out,"%s",inline);

fgets(inline, 81, in);

striper (inline);

pad(inline, 10);

sprintf (text, "%6.0£", ext_ data(6]):;

strcat {inline, text);

fprintf (out, "¥s\n", inline); /* curve number */
fprintf (out, "\n");

/* print results */
fgets(inline, 81, in);
fprintf (out, "%s",inline); /* header */

fgets(inline,8,in);

striper(inline);
pad(inline, 15);
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if (ext_data(9]==0)

sprintf (text, "%6.2f kips (ESTIMATED) ", ext_data(7]);
else if (ext_data(9)==1)

sprintf (text, "%6.2f kips (ACTUAL) ", ext_data(7]):
strxcat (inline, text);
fprintf (out, "%s\n", inline); /* mean tension */

fgets(inline, 81, in);

stripcr (inline);

pad(inline, 12);

sprintf (text, "%$6.2f kips",ext data(8)~ext_data(7]));
strcat (inline, text);

fprintf (out, "%s\n", inline); /* dynamic tension */

fgets(inline,81,in);

stripcr (inlane);

pad{inline, 12):

sprintf (text, "%6.2f kips”,ext_data(8]});

strcat(inline, text);

fprintf (out, "%s\n", inline); /* extreme tension */
fprintf (out,"\n");

/* print warnings, if applicable */

if (ext_data{7]>100.0)

{
fprintf(out, "%s", mssg(0));
fprintf (ocut, "%s", mssg(3});
fprintf (out,"%s",mssg{5]);
fprintf (out, "%s", mssg(6]);
fprint£ (out, "\n");

}

if (ext_data(8)>400.0)

{
forintf (out, "%s", mssg(0});
fprintf (out, "%s", mssg(4));
fprintf (out, "%s", mssg(5]);
fprintf (out, "%s", mssg(6));
fprintf (out, "\n");

/* print note regarding basis for speed, length variations */
for (i=0; i<2; i++)
{
fgets (inline, 81, in);
fprintf (out,"%s", inline);
}
fprintf (out, "\n");

/* print speed variation data */

fgets (inline, 81, in);

fprintf (out,"%s", inline); /* headexr */
fgets(inline, 81,in);

stripecr(inline);
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pad(inline, 7);

sprintf(text, "$10.1£%10.1£%10.1£", spd_data(0] [0], spd_data(1] {0},
spd_data{2][0)});

strcat (inline,text);

fprintf (out, "%s\n", inline); /* tow speed */

fprintf (out, "\n");

fgets(inline, 81,in);

stripcr(inline);

pad(inline, 10} ;

sprintf (text, "$10.0£%10.0£%10.0£",spd_data(0} (1), spd_data(l] (1],
spd_data(2](1)):

strcat (inline, text);

fprintf (out, "%s\n", inline); /* curve number */

fprintf (out, "\n");

fgets (inline, 81,in);

stripcr (inline);

pad(inline, 3);

sprintf(text,“%10.1f%10.1f%10.1f“,spd_data[O](2],spd_data[1][2],
spd_data(2])({2)):

strcat (inline, text);

fprintf (out, "%s\n", inline); /* mean tension */

fgets(inline, 81,in);

stripcr (inline);

*1l=spd data(0){3)-spd_data[0}[7];

x2=spd_data(l) (3)-spd_data{l](2];
x3=spd_data{2](3]-spd_data(2](2);

sprintf (text, "%10.1£%10,1£%10.1£",x1,x2,x3);

strcat (inline, text);

fprintf (out, "%s\n", inline); /* dynamic tension */

fgets(inline,81,in);

stripecr (inline);

sprintf(text,"%10.1f%10.1f%10.1f“,spd_data(O][3],spd_data[1][3],
spd_data(2]) (3}));

strcat (inline, text);

fprintf (out, "%s\n", inline); /* extreme tension */

fprintf (out, "\n");

fprintf (out, "\n");

/* print len;th variation data */
fgets(inline, 81,in);
fprintf (out,"%s", inline); /* header */

fgets(inline,81,in);

striper(inline);

pad(inline, 5);

sprintf (text, "%10.0£%10.0£%10.0£",1gth data(0}{0],1lgth_data(l}(0],
lgth_data[2](0)});

strcat (inline, text);

fprintf (out, "%s\n", inline); /* tow speed */

fprintf (out,"\n");
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fgets(inline, 81,in);

striper(inline);

pad(inline, 10);

sprintf(text,"%10.0f%10.0f%10.0f",lgth_data(O][1],lgth_data[1][1],
lgth_data[Z][l]);

strcat (inline, text);

fprintf (out, "%s\n",inline); /* curve number */

fprintf (out, "\n");

fgets(inline, 81,in);

stxipcr(inline);

pad(inline,3);

sprintf(text,“%10.1f%10.1f%10.1f“,lgth_data[O][2],lgth_data[1][2],
lgth_data(2)(2});

strcat (inline, text);

fprintf (cut, "%¥s\n", inline); /* mean tension */

fgets(inline, 81,in);

striper (inline);

x1=lgth_§ata[0][3]-lgth“data[0][2];
x2=lgth_§ata[l][3]-lgth_§ata[1][2];
x3=lgth_§ata[2}[3]-lgth_§ata[2][2];
sprintf(text,"%lo.lf%lo.lf%lo.lf",xl,x2,x3):

strcat (inline, text);

fprintf (out, "%s\n", inline); /* dynamic tension */

fgets(inline, 81,in);

stripcr(inline);

sprintf(text,"%10.1f%10.1f%10.1f",lgth_data[O][3],lgth_data(1][3],
lgth_data{2](3)):

strcat (inline, text);

£printf (out, "%a\n", inline); /* extreme tension */

fprintf (out, "\£"); /* form feed */

fclose(in);
feclese(out) ;

/* send report file to printer */

if (pret)

{
/* prompt user to check printer before proceeding */
sprintf (textl, "Ensure printer is on line");
sprintf(toxt2, "and ready to go"});
display_error(WARN,textl,teth);
cursor off();

/* print status message */

sprintf(text,". . . Printing Report . . )2

start = (andcel—startcol-strlen(text))/2 + startcol;
write_string(startrow+8,start,text,REV_VID);

sprintf (text, "Please Wait");

start = (endcol-startcol—strlen(text))/2 + startcol:;
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write_string(startrow+l0, start, text,BLINK REV VID);

/* print report */

print_rep():
}
clear (startrow+l, startcol+l, endrow-1, endcol~1};
return;

in=fopen("xeport.out","c");

while ( !'feof{in) )
{
if (fgets(str,81,in))
prints(stx):

prints(s)
char *s;
{
while (*s) bdos(0x5, *s++,0);
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/*********************************:\'**************************************

File: plt.c

Author: J. H. Milgram
Edited: Todd J. Peltzer
Last update: 20 April 1989

This file contains plotting functions written for the ATHENA lab
computer, using Halo 88 functions. Modified to work with TOWCALC.
***********************************************k*************************/
#include "stdio.h"
$#include "plthead.h"
#include "string.h"

setplt()

{

FILE *£fp;
int status,nbr,n;
char chl, ch2, gdevice({13],inline(81];

fp = fopen("device.dat","r");
n=fscanf (fp, "%s\n", gdevice) ; /*
n=fscanf (fp, "$d\n", &mode) ; /*

fclose(fp):
setdev( gdevice );
scxx = 8.28;

scyy = 5.52;

enul = '\0';

knumx = 0;

knumy = O;
x0 = 0.13;
yOp = 0.10;
xl = (.80;
yl = 0.87;

locate (x04i,y04i,x1i,yli)
float *x0i, *yOi, *xli, *yli;

{

x0 = *x0i / scxx;
yOp = *y0i / secyy:
x1l = *x1i / scxx;
vyl = *yli / scyy:

line3 (npts, x,y)
short *npts;
float x(], y(} :

{

short npt;

float xml,yml;

xml = x(0};

yml = y{0);

movabs{ &xml, &yml);

read device driver from file */
read graphics mode from file */
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npt = *npts - 1;
polylnabs( %, y, &npt );

xyaxis (xmn, xmx, xtc, ymn, ymx, yte, x£, y£, kod)

float *xmn, *xmx, *xtc, *ymn, *ymx, *ytc, *x£. *y£;

short *kod;

{
float xdel,ydel,xsmall,ysm 1l1,xbig, ybig,xmnp, ymnp, Xmip, Ym«p, Zexo;
short ione, izr, kode, i, mn, mm, ml, m2;
short format = 1, height = 1, page = 1, screen = 1, width = 1;

ione = 1;

izr = 0;

%del = *zmx - *xmn;

ydel *ymx - *ymn;

xsmall *xmn - (%0 / x1) * xdel;

xbig = *mmx + ((1.0 - x0 - x1) / =x1) * xdel;
*ymn - (yOp / yl) * ydel;

ybig = *ymx + ((1.0 - yOp - yl) / yl) * ydel;
xrange = xdel / x1;

]

ysmall

yrange = ydel / yl;

initgraphics( &mode );

setieee( &format ):

display( &page );

satscreen( &screen };

setworld( &xsmall, &ysmall, &xbig, &ybig ):
ingdrange ( &npx, &npy )’

nfax = npx / scxx;

npy / scyy:

xmnp = *xmn;

nfay

Mxp = *Amx;
ymnp = *ymn;
ymxp = *ymx;
mapwtod ( &xmnp, &ymnp, &ix0, &iy0);
mapwtod ( &xmxp, &ymxp, &ixl, &iyl);
ptabs ( &xmnp, &ymnp };
ingclr( &xmnp, &ymnp, &icf );
ingbknd ( &icb )
setcolor( &icb );
ptabs ( &xmnp, &ymnp );
setcolor( &icf );
inittcur( &height, &width, &icb ):
telx = 0.011 * (*xmx - *xmn);
tely = 0.015 * (*ymx - *ymn);
kode = *kod;
xtic = *xtc;
ytic = *ytc;
if (kode >= 10)
goto casel;
movabs ( &xmnp, &ymxp );
lnabs ( &xmnp, &ymnp );
lnabs( &xmxp, &ymnp );
if (kode == 1)
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goto casel;
lnabs ( &xmxp, &ymxp )/
lnabs ( &xmnp, &ymxp )’
casel: nxx = {(1.0001 * (*xmx - *xzf)) / =xtic + i:
ayy = (1.0001 * {*ymx - *y£f)) / ytic + 1;
if (xode >= 10)
xode = kode - 10;
#xmin = ‘xmng
xmax = *XmX;
ymin = *ymn;

=xff = *xf£;
vEf = *yE;
for i = 1; i <= nxx; i++ )

(

xzexfi} = {(*xf + (i - 1) * =xtic);
( ;1 <= ayy; i++)

yevii] = (*y€ + (L - 1) * ytie):

Q
(o]
ot
(o]
0]
[}
1)
o
[\

for (i = 1; i <= nuax; i++ )
{
xtl{i}] = *ymn - teclys
if ((kode == 2) || (kode == 4)) goto casell;
ztui) = *ymn + tcly;
goto case02;

casell: xtu{i) = *ymn;
case02: ;
}
for (i = 1; i <= nyy; i++ )
{
ytl{i} = *xmn - tclx;
if ((kode == 2} || (kode == 4))
ytu[i] = *xmn;
else

ytu{i} = *xmn + teclx;

}
goto case3;
case2: for ( i = 1; i <= nxx; i++ )
{

xtl{i) = *ymn;

xtuli] = *ymx;
}
for (i = 1; i <= nyy; i++)
{

yEl(:) = * wun;

ytuli}) = *zmx;
}
case3:

if (*yf >= ymax) goto caseS;
mm = nyy / 2 + 1;
for (i = 1; i <= mm; i++)
{

ml = nyy - 2 * (i -1);
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mi=14+2 % (i -1);
iZ {mi > nxx) gotc cases;
i &xzi(ml), &xtximii, &xtuimil );

if{ m2 > nxx) goto caseé&;
drawu( axtxi{mZ]), &xtuim2), &xTx{m2}, &xzli{m2});

casef: ;

case7: if ((xode == i} ;i (xcde == 3}) goto casell;
1; i <= nyy; i++)

y31l{i] = *xmx - tc.x
y3uf{i] = *xmx;

}
for (i = 1; i <= nxx; i++ )
{

#311i) = *ymx - tcly;

if (*yf >= ymaxz) goto caseS$;
for ( i = 1; i <= mm; i++)
{
ml =14+ 2 * (1 -1);
if (ml > nyy) gcto case8;
drawu( &y31l{ml), &yty([(ml], &y3u(ml}, aytyi{ml]} );
m2 = ml + 1;
if (m2 > nyy) goto case8;
rawu({ &y3uim2), &yty(m2}), &y31l[m2}, &yty{m2} );
case8: ;
}
cased: 1if (*xf >= xmax) goto casell;
for (1 = 1; i <= mn; i++ )
{
ml = nxx - 2 * (i-1);
if (ml < 1) goto caselO;
drawu( &xtx{ml}, &x3l(ml]}, &xtx(ml), &x3u{mi} )
m2 = ml - 1;
if (m2 < 1) goto caselO;
drawu( 4&xtx{m2], &x3u{m2)], &xtxz{m2}, &x3l{m2} )
caselO: H
}
casell: if (kode != 4) got casel2;
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zero = 0.0;
drawu{ &zero, &ymnp, &zerc, &Yymxp);
drawu({ &xmnp, &zerc. &XMXp, &zero);

drawu(xl, vl, x2, v2)

loat *xi,*yl,*x2,*y2;

oat xxl,yyl,xx2,y72;
zl = *xl;
1

= *yl;

v
N
I

pd = *x2;
yv2 = *y2:

movabs (&xxl, &yyl);
lnabs (&x%2, &yy2);

label (itype, string)
int *itype;
har string(81)

~ 0

char cdl, straux{81),cnull=NULL, *result;

int h=1, w=1, hor = 0, ver = 1, str = 0;
int n,nm ;

float ywl,xlaby, xxn,yyn,xnl,ynl,xx,yy;

cdl = ' '

strset (straux, cnull);

if ( *itype != 1 && *itype != 2 ) goto casend;
n = strlen(string):

a = n-1;

if (string[nm] == cdl)

{

strncpy (straux, string, nm) ;

straux(nm) = cnull;
n=nm ;

}

if (string{nm] != cdl)

{
strncpy (straux, string, n);
straux{n] = cnull ;
}
if (*itype == 1)
{
xxn = x0 + 0.5 * ( x1 - 0.01 * (n + 2} );
yyn = 1.0 - yOp + 0.1;
settext (&h, &w, &hor, &str);
}
else goto case3 ;
goto cased ;
case3: xlaby = xmin - 0.070 * xrange ;
ywl = 0.0 ;
mapwton ( &xlaby, &ywl, &xnl,&ynl ) ;
X¥n = xnl - 2. 7 0.018 ;
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vyn = 1.0 - y0p + 0.5 * ( 0.023 * n ~ y1 );
settext (&h, &w, &ver, &str);

casged: mapntow (&xxn, &yyn, &XX, &yy);
movtcurabs (&xx, &yY);

brext (straux) ;

casend: ;

labely(x, y, string)
float *x, *y ;
char string(81] ;
{
char cdl, straux(81]), cnull=NULL, *result;
int h=1, w=1, hor = 0. ver = 1, str = 0;
int n,nm ;
float x1,yl;
cdl ="' ';
strset (straux,cnull);
n = strlen(string);
nm = n-1;
if (string{nm} == cdl)
{
strncpy (straux, string, nm) ;
straux{nm) = cnull;
}
if (string(nm] != cdl)
{
strncpy (straux, string, n);
straux(n) = cnull ;
}
settext (&h, &w, &horxr, &str);
xl = *x;
yl = *y:
movtcurabs (&x1, &yl);
btext ( straux );

endplt ()
{

closegraphics();

symplt (npts,x, y, nsym)
int *npts, *nsym;
float x(}, y(]);
{
float dx,dy, xx,yy,xx1, xxm, xxr,yyb, yym, yyt, dd, yyy, ddx;
int sty = 1 , i,nsymb,ncode, npnt;
sethatchstyle (&sty);
ncode = *nsym / 10;
nsymb = *nsym - 10 * ncode;
dx = 0.006 * xrange;
dy = 0.008 * yrange;
npnt = *npts - 1;
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for (i =0 ; i <= npnt ; ++i )
{
xx = ()
yIii);
xxl = xx - dx;
XXM = XX;

<
<
]

XXr = xx+ dx;

yyb = yy - dy;

yym = yy;

yyt = yy + dy;

if (nsymb != 0) goto casel;

movabs (&xxl, &yym) ;

lnabs (&xxx, &yym);

movabs (&xxm, &yyt) ;

lnabs (&xxm, &yyb) ;

casel: if (nsymb != 1) goto case2;
movabs (&xx), &yyb) ;

lnabs (&xxx, &yyt);

movabs (&xx1, &yyt) ;

lnabs (&xxr,&yyb);

case2: if (nsymb != 2) goto case3;
movabs (&xxl, &yyb) ;

lnabs (&xxx,&yyb):;

lnabs (&xxx,&yyt):;

lnabs (&xxl, &yyt):;

lnabs (&xxl, &yyb);

if (ncode == 0) goto case3;

movabs (&xx, &yy) ;

flood (&icf);

case3: if (nsymb != 3) goto cased;
movabs (&xx1l, &yym) ;

lnabs (&xxm, &yyb):;

lnabs (&xxzr,&yym);

lnabs (&xxm, &yyt):

lnabs (&xxl, &yym);

if (ncode == 0) goto cased ;

movabs (&xx, &yy) 7

flood (&icf) ;

cased: if (noymb != 4) goto case5;
movabs (&xxm, &yyt) ;

lnabs (&xx1, &yyb) ;

lnabs (&xxr, &yyb) ;

lnabs (&xxm, &yyt):

if (ncode == 0) goto case5;

movabs (&xx, &yy) ;

flood (&icf) ;

case5: if (nsymb != 5) goto case6;
movabs (&xxr, &yyt) ;

lnabs (&xxl, &yyb);

lnabs (&xxr,&yyb):;

lnabs (&xxl,&yyt);

lnabs (&xxr,syyt):

if (ncode == 0) gotc case6;

cd = 0.005 * yrange;
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yyy = yy + dd;

movabs (&xx, &yyy):

flood (&icf);

yyy = yy - dd;

movabs (&xXx, &yyy)

flood (&icf) ;

caseé6: if (nsymb != 6) goto case7;
novabs (&xx, &yY) 7

ddx = 2.0 * dx;

cir(&ddx);

if (ncode == 0) goto case7;
movabs (&xx, &YYy) ;

flood (&icf) ;

caseT7: ptabs (&xx, &yy) ;

eraseu(xl, yl, x2,y2)
float *xl, *yl, *x2, *y2;
{
float xo,yo,xt,yt:
xo = *x1;
yo = *yl;
xt = *x2;
yt = *y2;
setcolor( &icb ):
movabs( &xo, &yo );
lnabs( &xt, &yt );
setcolor( &icf );

axnum (ntx, nty)
short *ntx , *nty ;
{
static char *cmft{] =
" ", "¥5.0f", "%5.1f", "%§5.2£", "%5.3f",
"3%5.4£", "%5d4", "% 34"

static char *clft(] =

(" ", "6.0£", "§6.1£", "36.2£", "36.3f",
ll%6'4£"’ Il%sdlll "% 3d"

}:

short i, jx, jy, ival, ione = 1, izero = 0 ;
float yy,xx , val ;
char cvl{l12) , cvs{l12] ;

ntix = "ntx ;

ntiy = *nty ;

jx = 7 :

Jy =7 ;

settext {§ione, &ione, &izero, tizero) ;
if ( knumx == 1 ) goto casel;
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jr =1 ;

if ( (xmax > 9999.5) || (xmin < =999.95) ) 3Jjx =
if ( (xmax < 999.95) && (xmin > -99.95) ) Jx = 2
if ( (xmax < 99.995) && (xmin > -9.995) ) Jx = 3
Lf£( (xmax < 9.9995) && (xmin > -0.9995) ) jx = 4
+£( (xmax < 0.99995) && (xmin >= 0.000) ) Jx = 5

casel: if ( knumy == 1 ) goto case2;
jy 1
if ( fymax > 9999.5) || (ymin < -999.95) )} Jjy =

if (ymax < 99.995) && (ymin > -9.995) ) jy =
if (ymax < 9.9895) && (ymin > -0.9995) ) Jjy
if ( (ymax < 0.99995) && (ymin >= 0.00) ) jy = 5
case2: ;

(

if ( (ymax < 999.95) && (ymin > =-99.95) ) Jjy =
(
(

|
= W N

for (4
{
yy = ymin - 0.045 * yrange ;

[}
o
~

i1 <= nxx ; i=1i + ntix)

xx = xtx[i) - 0.045 * xrange ;
val = x£ff + (i~i.,) * xtie ;
ival = val ;
if (jx >= 6) sprintf (cvl, clft(jx],ival) ;
if (jx < 6) sprintf (cvl,clft(jx],val) ;
movtcurabs (&xx, &yy)
btext (cvl) ;
}
for (1 =1; i <=nyy ; i =1 + ntiy)
{
xx= xmin - 0.070 * xrange ;
yy= ytyl[i} - 0.013 * yrange ;
val=yff + (i-1) * ytic ;
ival = val ;
if (jy >= 6) sprintf(cvs,cmft{jy}, ival) ;
if (jy < 6) sprintf(cvs,cmft(jy),val)
movtcurabs (&xx, &yy)
btext (cvs) ;

waitke ()
{
/* WAITING...*/
/* LOOP UNTIL kbhit () REPORTS A KEYSTROKE...*/

while( tkbhit() ) ;
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/*******************k*******k****k***************************************

File: tlib.c
Author: Todd J. Peltzer
Last update: 30 April 1989

This file combines the files iolibl.c, popup.c, and video.c
iolibl.c
Author: Norbert H. Doerry
Edited: Todd J. Peltzer

Last update: 30 April 1989

This file contains a set of routines to augment the IO functions
in the standard IO libraries.

Note: this version of iolib combines NHD’s original iolib and ioliba
files along with modifications and additions by TJP.

Functions:

stofa () : "string to floating array"

stoda () : "string to double array"

stoia() : "string to short integer array"
paxse () : parse a string into its elements
suctole () : "string upper case to lower case"
slctouc() : "string lower case to upper case”
strsplit () : "string split”

strstrip() : "string strip"

stripcr () : "strip carriage return"

bioskey () : emulates part of the Turbo C bioskey() function
get_key () : reads the 16~bit scan code of a key

get special () : returns the position code of arrow and function keys
is in() : tests if a character is in a given string
**k**********************************************************************/
tinclude "stdio.h"
tinclude "dos.h"
tinclude "stdlib.h"
tinclude "keydef.h"
tinclude "video.h"

int vmode;
char far *vid mem;

/ﬁ***ﬂ******t**********************************k***ﬂ****k****************

stofa : "string to floating array"

Norbert H. Doerry

rev a 10 July 1988

rev b 29 October 1988 (TJP): added fourth argument; deleted flags.
rev ¢ 30 October 1988 (TJP): added exponential notation.

This function converts a string to an array of floating point numbers

and passes back the array and the number of numbers successfully con~
verted. The function returns zero if read successfully to the end of
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the line, otherwise it returns the character at which failure occurred.
The fourth argument passed to the function is the maximum number of

elements in the array.

Note: stofa does not convert with 100% accuracy; roundoff error causes
some loss of significance beyond 5 or € decimal places. Use the
function "stoda()" if more significant digits are required.

***k************************************‘:******************************‘k*/
stofa(string, fltaptr, nbxptr, maxnum)

char string{}:

float fltaptr{}:

int *nbrptr,maxnum;

{

int sign;

int index = 0;

int expsign, exponent;

float power;

char ch;

float inch;

*nbrptr = 0;

while ((ch=string(index++]) == "' ’ || ch == ’\t’) ;
/* strip off leading blanks and tabs */

while (((ch >= "0’ && ch <= '9’) || ch =="'," || ch == "'4" || ¢ch == '~/
Il ch=="'," || ch=="';' || ch == "':') && *nbrptr < maxnum)
{
sign = 1;

power = 10;
if (ch == =/ || ch == '4/)
{
if ( ch == /=)
sign = -1;
else
sign = 1;
ch = string(index++];
}
fltaptr(*nbrptr] = 0; /* Initialize value */
while (ch >= 0’ && ch <= '9’)
{
fltaptr{*nbrptr} = 10.0 * (fltaptr(*nbrptr])) + ch - ’0’;
ch = string(index++};
}
if (ch == 7,') /* Check for decimal point */
while ((ch = string[index++)) >= "0’ && ch <= '9/)
{
fltaptr{*nbrptr) = fltaptr(*nbrptr] + (ch - '0’) / power;
power *= 10;
}
/* Check for exponential notation */
if (ch == 'E’ || ch == 'e’)
{
expsign = 1;
if ( (ch = string(index++}) == ‘=’ |] ch == '+’)
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if ( ch == '-')
expsign = ~-1;
ch = string{index++];
}
exponent = O;
while (ch >= ‘0’ && ch <= '9’)
{
exponent = 10.0 * (exponent) + ch ~ ’0’;
ch = string[index++]):;
}
power = (expsign == ~-1) ? 0.1 : 10;
while (exponent-- >=1)
{
fltaptr{*nbrptr] *= power;

}
else if (ch == '-') /* Check for "ft-in" entry */
{
if ({(ch = string{index++]) >= '0’ && ch <='9’)
{

inch = ch - '0/;

if (inch == |} inch == 0)
if ((ch = string[index++}) == '0’ || ch == '1')
inch = 10*inch + ¢ch - '0’;
else
index--;

power = 10;
if ((ch = string(index++)) == ’.’) /*x ft-decimal inch */
(
while ((ch = string(index++)) >= 0’ && ch <= '9')
{
inch = inch + (ch =~ 70’) / power;
power *= 10;

}
else if (ch == /=') /% ft-inch-eighth */
{
if ((ch = string{index++]) >= 0’ && ch <= '7’')
{
inch += (ch - 70’)/(8.0);
if ((ch = string{index+t+)}) == '.’)
while ((ch = string(index++]) >= ‘0’ && ch <= ’9’)
{
inch += (¢ch - '0’)/(8.C*power);
power *= 10;

}
fltaptr(*nbrptr) += inch / 12.0;
}

fltaptr[*nbrptr) *= sign;
(*nbrptr)++;
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if (ch == "=’ || ¢ch == "4+’ || ch == '8’ || ch == /9’ || ch == "'.")

break;
while (ch == ' / || ch == '\t’)
ch = string{index++};
if (¢ch=="':' || ch=="';’" || ch=="',")
/* recognize these characters as delimiters */
while ((ch = string(index++}) ==’ / || ch == "\t’)
while (ch == ':’ || ¢ch==";’ || ch==",")

{
if (*nbrpcr < maxnum)
{
fltaptr{*nbrptr] = 0;
(*nbrptr) ++;
}
while ((ch = string{index++])) == "' ’ [| ch == '\t’) ;

}

return (ch):;

/*************************************************R********************i*

stoda : "string to double array"
Todd J. Peltzer
after stofa by Norbert H. Doerry
29 October 19388
This function converts a string to an array of double precision numbers
and passes back the array (via "dblaptr") and the number of numbers
successfully converted (via "nbrptr"). The function returns zero if it
read successfully to the end of the line, otherwise 1t returns the
character at which failure occurred. The fourth argument passed to the
function ("maxnum") is the maximum number of elements in the array.
The function accepts numbers in either decimal or exponential form (but
not ft-inch-eighth).
****k****************************************************k***w***********/
stoda(string, dblaptr, nbrptr, maxnum)
char stringl(];
double dblaptr(]:
int *nbrptr, maxnum;
{
int sign;
int expsign, exponent;
int index = 0;
double power;
char ch;
*nbrptr = 0;

while ((ch=string(index++)) == ' ' || ch == '\t’) ;

/* . . . strip off leading blanks and tabs */
while (((ch >= 0’ && ch <= ’9’) || ch == ",/ || ch == '4%' || ch == '~/

|1 ch == 7,/ || ¢ch =« ;' || ch == /:’) && *nbrptr < maxnum )

/* . . . test for allowable characters */

{
sign = 1;
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power = 10;
if (ch == '-' || ch == "+')
{
if (ch == '=")
sign = -1;
ch = string{index++);
}
dblaptr [*nbrptr) = 0; /* Initialize value */
while (ch >= 0’ && ch <= '9')
{
dblaptr(*nbrptr) = 10.0 * (dblaptr{*nbrptrj) + ch - '0’;
ch = string(index++];
}
if (ch == "'.") /* Check for decimal point */
while ((ch = string(index++]) >= 0’ && ch <= '9’)
{
dblaptr([*nbrptr] = dblaptr{*nbrptr) + (ch - '0’) / power;
power *= 10;
}
/* Check for exponential notation */
if (ch == 'E’ || ch == 'e’)

expsign = 1;
if ( (ch = string(index++]) == '=' || ch == ’4')
{
if ( ch == *=/)
expsign = -1;
ch = string{index++];
}
exponent = 0;
while (ch >= '0’ && ch <= '9’)
{
exponent = 10.0 * (exponent) + ch - ’'0’;
ch = string(index++};
}
power = (expsign == -1) ? 0.1 : 10;
while (exponent-- >=1)
{
dblaptr [*nbxptr]) *= power;

dblaptr [*nbrptr] *= sign;
(*nbrptr) ++;

if (ch == =/ || ch == "4/ || ch == ' ')
break;
while (ch == ' / || ch == "\t’)
ch = string{index++};
if (¢ch == ' || ch==";' || ch=="',')
/* recognize these characters as delimiters */
while ((ch = string(index++])) == ’ ' || ch == "\t’) ;
while (c¢h == ’:/ || ch == ';’ || ch =="',")

{
if (*nbrptr < maxnum)




drlaptr {*nbrptr} = 0;
(*nbrptr) ++;
}
while ((ch = string(index++]) == ' ' |} ch == '\t’) ;

}

return (ch);

/*************************************************************************

stoia : "string to short integer array"
Todd J. Peltzer
16 April 1989
This function takes a character string and converts it to
an array of short integers.
**************************************************************************/
stoia(string, array, nbrptr, maxnum)
char string(]:
short arrayf(}:
int *nbrptr:;
int maxnum;
{
char ch;
int index=0;
*nbrptr=0;

/* strip leading blanks and tabs */
while ( (ch=string(index++]))==' ' || ch == ’\t’) ;

while ( (ch >= 0’ && ch <= ’'9') && *nbrptr<maxnum)
{
array{*nbrptr] = 0;
while (ch >= '0’ && ch <= '9’')
{
array(*nbxptr) = 10* (array(*nbrptr)) + ch - 70’;
ch = string(index++];
}
(*nbrptz) ++;
while (chm==' ' (| ch == \t’)
ch = stringlindex++];
}

return ch;

/k*k*****k*****k*********************k***********t***********************

Norbert Doerry
11 July 1988

This converts all the upper case characters in a string to lower case
****ﬁﬂ***t*******ﬁﬂ******************ﬂ**********R********************Q**k/

suctolc(instring, outstring)
char instring(],outstringl);

{
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for (i = 0; instring(i] != NULL ; i+%+)

if (instring(i) >= 'A’ && instring(i) <= ’2’)

outstring{i) = instring{i} - 'A’ + 'a’;
else
outstring{ij = instring{i};

1
3

outstring{i] = NULL;

/***********k***************t*******************************kﬁ*x**!*"t-t

NHD

This converts all the lowexr case characters in a stxing to upper case

*******k*******k**-k*********ﬁ*****x*x****w********x************x*r’r*-x«*\—Q/’

slctouc (instring, cutstring)
char instring(),outstring(j:

int i;
for (i = 0; instring(i] != NULL ; i++)
{
if (instring({i) >= 'a’ && instring(i] <= ’'z’)
cutstring(i} = instring{i} - ’‘a’ + 'A’;
else
outstring(i] = instringl(i);

}
outstring(i] = NULL;

/*******************************‘k****************‘k**********xw***********

This function strips a string of leading and trailing spaces and tabs.

*************************************************************************/

strstrip(s)
char *s;

{

int i,3;

/* £ind first none space or tab */

for (i = 0 ; s{i} == "' ' || s{i] == '\t’/ ; i++);
/* copy string */

for (j = 0 ; s{i} !'= NULL ; s{j++) = s[i++));
s(j) = NULL;

/* delete trailing spaces and tabs and Cr*/
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This function strips the carxriage return frcm a string.
!ﬂ***ttx*xxxkxk*ttt*ttx*tttxt?xxttttxkxaqavtxtttxttt'tt',vyvﬁﬁt'tvvo'ovon
strxipcr(s)
char *s;
{
int j3;

/* delete trailing spaces, tabs, and carriage returns */

for (3 = strlen(s) - 1 ; s(jl == "' ' || s(j) == "\t’ {|

——

/******k****t*******t***‘*********kt***k&*xt*t**.‘t"**t*fﬁtk*t**"*9?’**"?
This function emulates part of the Turbo C bioskey() function.
*****************************5"*****Q****t*******t***x**********t*t*****tx/
bioskey(c)
int c;
{
switch(c) {
case 0: return get key():
casel: return kbhit():

/ KA TR AR KRR A R AR KA KA A A IR A IR AR AN AAAARAAKRA KA A A AR KRR IR IRR ARk Ak hkkkhk ke kdkehk fek

This function reads the 16-bit scan code of a key.
ARKKKH KRR AR KA AN R RRNE AR AR AR KAARKARKAKR KRR AN AKRKAARRN R A kK k***‘k**********/

get_key()
{

union REGS r;

r.h.ah = 0;
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return 0;

/*’Qlt*!!’*t?*’ik!*ﬂ*’t*ﬂ!!t**t*ﬂ'R%X*”'?t’ﬂ’1**2***”*!"*’Q!*!I’t"x?’t'
This function beeps the speaker using the specified frequency.
t*t***k*!2*********!*!************’*t******t**’***t***?******k*****rtt’QQ/'
void beepl ()
{
int freq=20C;
unsigned i;
union {
long divisor;
unsigned char c(2];
} count;

unsigned char p;

count.divisor = 1193280 / freq:; /* compute the proper count */
outp (67, 182); /* tell 8253 that a count is coming */

outp (66, count.c(0)); /* send low-order byte */

outp (66, count.c(l)); /* send high-order byte */

P = inp(97); /* get existing bit pattern */

outp (87, p | 3); /* turn on bits 0 and 1 */

for(i=0; 1<32000; ++i); /* delay loop */
outp (97, p): /* restore original bits to turn off speaker */
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This function b2eps the speaker using the specified frecuency.
t'tt'cttxttzggttttt!tvz:tttttlr::tatttt!t*ttttttttttttttttxtttxﬁttw!**ttt/

void beep2()

{

ceunt.divisor = 1193280 / freq; /* ccmpute the proper count */
outp (67, 182); /* tell 8253 that a count is ccming */

outp (66, count.c[C)); /* send low-order byte */

outp (€6, count.c(l)); /* send high-order byte */

P = inp(97); /* get existing bit pattern */

outp(97, p | 3); /* turn on bits O and 1 */

(i=0; i<32000; ++i):; /* delay loop */
outp({27, p); /* restore original bits to turn off speaker */

/*******k*’ti*R*****t*t****t********t*t*****t****************************ﬁ

7ideo.c
This file contains a number of functions for controlling screen
display directly using video RAM.

Last update: 13 April 1989

Functions:

set_video() : set video memory location

video_mode () : return the current video mode
save_screen() : save a portion of the screen
restore_;creen() : restore the same portion of the screen
goto_xy () : send the cursor to row,col

cls () : clear the screen

clear() : clear a portion of the screen

write string() : display a string v.ith specif.ed attirbute
write_chax () : write character with specified attribute

cursor off () turn blinking cursor off
cursor_on()
display errox()

pause () : pauses until the vser presses the INSERT Key

turn blinking cursor on

display message in popup window

screen_getstrg() : takes keystrokes and displays them on the screen

draw_window () draws a window on the screen

vid box() : create normal video "boxes"
*****k******k*************************************************************/

/*****************x*****k************************ﬁ*******fk****** ARk K+*k

This function sets the video memory location.
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*****t*xﬂ***x*t*****xt*****w****'k*****k********\'x*********ﬂk****************/

void set_videc()

{

int vmode;

vmede = video_mode ()

if{ (vmode!=2) && (vmode!=3) && (vmode!=7) ) {
printf("video must be in 80 column text mode");
exit (1)

}

/* set prcper address of video RAM */

it (vmodex==nl) vid_mem = (char far *) 0xB0000000;

else vid mem = (chaxr far *) 0xB800000C;

,’********‘k******9‘*********t***************i*********x***********************

This function returns the current videc mode.
***t***x*******x*‘k****************************’:**********k*****k***********k/

videc mode()
{

union REGS x:

t.h.ah = 13 /* get video mode */
return int8€(0x10, &r, &r) & 255;

~e

/*****************************x**************k**************X******x*******'k

This function saves a portion of the screen to memory.
**‘k*********t***************************************************************/
void save_ screen(rowl, coll, row2, col2, pt buffer)
int rowl, coll, row2, col2;
char *pt_buffer:

1

int i, 3;
char far *pt video;

for (i=rowl; i<=row2; ++i) {
pt_video = vid_mem + 160*i + 2*coll;
for (j=coll; j<=col2; ++j) {
*pt_buffert+ = *pt video++: /* Save char. */
*pt_buffert+ = *pt videot+; /* Save attribute. */

/‘kk*********‘k**'kk*******************x*********4************i***“t************

This function restcrss a portion ¢f the screen from memory.
****fl****‘k******1‘*****‘.’(***********‘k**f:*****ﬁ*****t**k*******'&***A***k*k****ﬁ/

void restore_screen(rowl, coll, row2, col2, pt buifer)
int rowl, coll, row2, col2;
char *pt buffer;
{
int i, 3:
char far *pt_video;
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for (i=rowl; i<=row2; ++i) {
pt_video = vid mem + 160*i + 2*coll;
for (jmcoll; j<=col2; ++j) {
*pt_puffer++;
*pt_buffer++;

*pt_videot+
*pt_video++

/***************************************************************************

This function clears the entire screen
*******************k********************************************************/

void cls ()

{
union REGS «r:
r.h.ah=6; /* screen scroll code */
r.h.al=0; /* clear screen code */
r.h.ch=0; /* start row */
r.h.cl=0; /* start column */
r.h.dh=24; /* end row */

r.h.dl=79 /* end column */
r.h.bh=7; /* blank line is blank */
int86 (0x10, &r, &r);

~e

/k*************************f*********************************k**ﬁ***********

This function clears a portion of the screen, using either normal or

reverse video.
*******x*****************t**************************************************/
void clear(rowl,coll, row2,col2, attrib)
unsigned rowl,row2,coll,col2;
int attrib;
{

char far *pt video;

unsigned row,col;

for (row=rowl; row<arow2; ++row)

{
pt_video = vid mem + 160*row + 2*coll;
for (col=coll; col<=col2; ++col)

{
*pt_videot+ = ' /;
*pt_video++ = attrib;

/************************i************k*w***********k**ﬁi*k**********ﬂ**t*k*

This function sends the cursor to a specified location on the screen.
*k*******ﬁ********************************t*******t***ﬁ**k******************/

veid goto_xy(row, col)
int row, col;
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union REGS x;

r.h.ah=2; /* cursor addressing function */
r.h.dl=col; /* column coordinate */
£.h.dh=row; /* row coordinate */

r.h.bh=0; /* video page */

int86 (0x10, &r, &xr):

/*****************k********************x************************************

This function writes a string at a specified location cn the screen,

using a specified attribute.
****************************************x***********************************/
void write string(row, col, string, attrib)
int row, col;
char *string;
int attrib;
{

register int i;

char far *v;

v = vid _mem;

v += (row*160) + col * 2; /* compute the address */
for (i=col; *string; i++) |
*vd+ = *stringtt; /* write the character */
*v++ = attrib; /* write the attribute */

/***************************************************************************

This function writes a string at a specified location on the screen,

using a specified attribute.
****************************k******************************k****************/
void write_char(row, col, ch, attrib)
int row, col;
char ch;
int attrib;
{

register int i;

char far *v;

v = vid mem;

v += (xrow*160) + col * 2; /* compute the address */
*y++ = ch; /* write the character */
*y = attrib; /* write the attribute */

/*x********xtk**ﬂ*************ﬂ**********************k**********t***i*****k*

This function turns off the blinking screen cursor.
ﬂi*kk********k*t**i***************************ﬁ***************t*******ﬁkik**/

void cursor_ off ()

{

union REGS r;
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r.h.ah=1; /* cursoxr size code */
r.h.ch=0x22; /* set bit 5 on; turn off cursor */

int86(0x10, &r, &r):

/*************************************************k******x******************

This function turns on the blinking screen cursor.
********************************k***********x*******************************/

void cursor_on{()

{

union REGS r;

r.h.ah=1; /* cursor size code */
r.h.ch=6; /* set start scan line */
r.h.cl=7; /* set end scan line */

int86 (0x10, &r, &%);

/****************************1********************************************
Function: display errox()

Author: Todd J. Peltzex

Last update: 24 April 1989

This function creates a popup window and displays up to two lines of
text, with either "ERROR" oxr "WARNING" as header, or with a blank header.
Maximum length of text per line is 38 characters.

**************************************************************************/
static char footer(] =
{" Press any key to continue "};

void draw_window();

void display error(type,textl, text2)
int type:;

char *textl, *text2;

(

char *buffer; /* video buffer */
int rowl=10; /* start row */
int row2=16; /* end row x/
int coll=19; /* start col */
int col2m=6l; /* end col x/
char header([8)}; /* header text x/

int start;

union inkey {
chaxr ch(2);
int i;

} e

cursor_off ()

337




if (type==ERROR)

{
sprintf (header, "ERROR") ;
beepl () ;

}

else if (type==WARN)

{
sprintf (header, "WARNING") ;
beep2 () ;

}

else ; /* type==BLANK */

/* allocate enough memory for video buffer */
buffer = (char *) malloc (2 * (row2-rowl+l) * (col2-coll+l) );

/* save portion of video screen */
save screen(rowl,coll,row2,col2,buffer);

/* create window backgrecund and border */
draw_window(rowl,coll,rowZ,colZ,DOUBLE,REV‘VID);

if (type==ERROR || type==WARN)

{
/* write header */
start=coll+(col2-coll-strlen(header))/2;
write_string(ll,start,headex, BLINK REV_VID);

}

/* write footer */
start=coll+ (col2-coll-strlen(footer))/2:
write_ string(row2, start,footer,REV_VID);

/* write first line of error message */
start=coll+(col2-coll-strlen(textl))/2;
write string(13, start, textl,REV_VID);

/* write second line of error message */
start=coll+ (col2-coll-strlen(text2))/2;
write string(l4,start,text2,REV_VID);

/* wait for keystroke, then restore screen and exit */
while (1)
{

c.i = bioskey(0):; /* read the key */
if (¢.ch(0)) /* key is a normal key */
{

break;
}
else /* key is a special key */
{

break;
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restore_screen(rowl,ccll, row2,col2,buffer);
free (buffer);
cursor_on();

}

/***************************************************************************

This function halts program execution until the user presses the
INSERT key.
****************************************************************************/
void pause(startrow, startcol, endrow, endcol, msg, attrib)
int startrow;
int startcol;
int endrow;
int endcol;
char *msg;
int attrib;
{

int start, key, i;

/* write quit message */
start=(endcol~startcol~-strlen(msg))/2 + startcol;
write string(endrow,start,msg,attrib);

/* get user’s response */
while (1)
{

key=get special();

if (key==INSERT)
(
/* erase message */
for (i=0; i<strlen(msg); i++)
{
write_char (endrow, start+i, 205, attrib);
)
break:;
}
else if (key==ALT Q) /* exits program; returns to DOS */
{
cursor_on();
cls();
exit (0);

Ty

)

else
{ 3

continue;

/**********t*ﬂ****ﬂﬂ**********ﬁﬁﬂk*k********t**ﬁ***t****************)k**** h

This function takes input keystrokes and displays them on the screen.
Uses full 16 bit scan code.
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************************k*****‘k*******************************************/

typeaef struct
{
int startcol;
int endcol;
} data_box;

void screen_ getstrg (i, row,col, string, attrib, input)

int i; /* data index */
int row, col; /* starting row, col */
char *string; /* ptr to string */
int attrib; /* noxrm/rev video */
data_box *input; /* data structure */

{

union inkey {
char <h(2};

int i;
}oe:
int §=0; /* array index */
int k;
while (1)
{
c.i = bioskey(0); /* read the key */

if (c.ch(0))

{
switch (c.ch{0)})
{

case ESC : /* the ESCAPE key is pressed */
3=0; /* reset array index */
string(j)=NULL; /* NULL string */

for (k=input(i).startcol; k<input(i).endcol; k++)
write_char(row,k,’ ', attrib);
col=input (i} .startcol;
break;
case ‘\r’' : /* the ENTER key is pressed */
string(j)}=NULL; /* NULL terminate string */
return;
case BKSP : /* back space */
if (col == input(i].startcol) break; /* prevent backspacing past start */
else
{
col-~;
==
write char(row,col,’ ’,attrib);
z.ch[0) = * ’;
string{jl=c.ch(0]);
break:
}
case '/
if (i>0) brewk; /* spaces not allowed in numeric input */
else if (col == input{i).endcol-1l)
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break; /* no typing beyond end of box */
}
else
{
write char(row,col,c.ch(0],attrib);
string(j]l=c.ch(0];
col++;
J++;
break;
}
default :
if (col == input{i).endcol-1l)
{
break; /* no typing beyond end of box */
}
else
{
write_char(row,col,c.ch{0},attrib);
string{jl=c.ch(0];
col++;
J++;

}
goto_xy(row,col);
}
else
{
switch(c.ch{l1})
{
case ALT Q :
cursor_on();
cls();
exit (0);
default :
break;

/'k********i********t**********************t**)'*************t*tk**t****iﬂ*ﬂ*k

This function draws a window on the screen with a specified video

attribute (reverse or normal), and a specified border (single or double).
**kt**ﬂ*ﬁ***‘k*'****k********t******ﬂk***********k*ﬂ**t**.\*ﬂﬂ****‘kﬁ*i*ﬁ*iﬁﬁk*/

void draw_window(startrow,startcol,endrow,endcol,border,attrib)

int startrow; /* starting row, screen coordinates */

int startcol; /* starting col, screen coordinates */

int endrow; /* ending row, screen coordinates */

int endcol; /* ending col, screen coordinates */

int border:; /* if 1, single border; if 2, double border */
int attrib; /* normal or reverse video */

{

int row,col;
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int upr_lft,upr_;t,lwr_lft,lwr_rt,top,bot,side;

if (border==SINGLE)
{
upr 1££=218;
upr_rt=191;
lwr 1£t=192;
lwr_rt=217;
top=bot=196;
3ide=179;
}
if (border==DOUBLE)
{
upr_1£e=201;
upr_rt=187;
lwr_ 1£t=200;
lwr_ rt=188;
top=bot=205;
side=186;

/* create background */
for (row=startrow; row<=endrow; row++)
for (col=startcol; col<=endcol; col++)
wxite char(row,col,’ ', attrib);

/* if no border, exit */
if (border==NONE)
{

return;

/* draw border */
write_phar(startrow,startcol,upr_lft,attrib);
write_phar(startrow,endcol,upr_rt,attrib);
write_phar(endrow,startcol,lwr_lft,attrib);
write char(endrow,endcol, lwr_rt,attrib);

for(col=startcol+l; col<endcol; col++)
write_char (startrow,col, top,attrib);
for (col=startcol+l; col<endcol; col++)
write char{endrow,col,bot,attrib);
for (row=startrow+l; row<endrow; rowt+)
write_char (row, startcol, side, attrib);
for (rowmstartcow+l; row<endrow; row++)
write_char(row, endcol,side, attrib);

/*

/k

/*

/*

/* draw corners */

draw top boxder */
draw bottom borxder */
draw left border */

draw right border */

/**********************ﬂ****************************************************

This function draws text header on the screen with a specified video
attribute (reverse or normal), and a single border.

int startrow;
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void write header (startrow, startcol,endcol, header,attrib)



int startcol;
int endcol;
char *header;
int attrib;

{

int start;

start = (endcol-startcol-strlen(header))/2 + startcol;
draw_window (startrow+l, start-1, startrow+3, start+strlen(header),
SINGLE, attrib) ;
write_string(startrow+2, start, header, attrib);
}
/***************************************************************************
This function is used to create normal video "boxes" on an otherwise
reverse video background to highlight data entry locations.
****************************************************************************/
void vid_box(startrow, startcol, length)
int startrow;
int startcol;
int length;
{

e

nt 1i;

/* create normal video boxes for data entry */
for (i=0; i<length; i++)
write_char(startrow,startcol+i,’ ', NORM_VID);

/***********************************************k***************************
Popup.c
Author: Todd J. Peltzer
Last update: 29 March 1989

Functions:
popup ()
display menu()

get resp()
************************ﬁ*********************i*****************************/

void display menu(), draw _window():

/***********t*************i*****************************k*******************

This function displays a pop-up menu and returns the user’s selection:

-- returns -2 if menu cannot be constructed

== returns -1 if user hits escape key

-- otherwise the item number is returned starting

with 0 as the first (top most) entry

**************t******************ﬁ*ﬁ****************************k***********/
int popup (menu, keys, count, startrow, startcol,boxder, attrib, start)
char *menuf{]); /* menu text */
char *keys; /* hot keys */
int count; /* number of menu items */
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int startrow; /* starting row, screen ccordinates */

int startcol; /* starting col, screen coordinates */

int border: /* if 0, no border; if 1, single border; if 2, double border */
int attrib; /* normal or reverse video */

int start; /* starting item to highlight */

{
register int i, len;
int endrow; /* ending row, screen coordinates */
int endcol; /* ending col, screen coordinates */
int choice, vmode;
unsigned char *p; /* buffer for screen data */

if( (startrow>24) || (startrow<0) || (startcol>79) {| (startcol<0) )
{

printf ("range error"):

return -2;

/* compute dimensions */
len = 0;
for (1=0; i<count; i++)
if(strlen(menu{i)) > len) len = strlen(menu{i]):;
endcol = len + 4 + startcol;
endrow = count + 1 + startrow;
if ((endrow+l>24) || (endcol+l>79))
{
printf("menu won’'t £fit");
return -2;

/* allocate enough memory for menu screen buffer*/
p = (unsigned char *) malloc(2* (endrow-startrow+l)* (endcol-startcol+l});
if(!1p) exit(l); /* install error handler here */

/* save the current screen data */
save_screen(startrow, startcol, endrow, endcol,p);

/* draw border and background */
draw_window(startrow,startcol,endrow,endcol,border,attrib);

/* display the menu */
display menu(menu, startrow+l, startcol+2,count,attrib);

/* get the user’s response /
choice = get resp(startrowtl, startcol+l,count,menu, keys,attrib, start);

/* restore the original screen*/
restore_screen(startrow, startcel, endrow, endcol, p);

free(p):
return choice;

/*****************t*******t*'ﬁ************t***w******************ﬂ*******t***
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This function displays the menu in its proper location

/ﬁ***t*x**tt**xt************k***t*'kt****t**tr**k!tt!**t*tttx*tttx*rt!*!tk*!rl’

void display menu(menu, row, col, count, attrib)
char *menuf};

int row;

int col;

int count;

int attrib;

{

register int i;

for (i=U; i<count; i++, rowt+)
write string(row,col, menu(i}, attrib):

/***x*****************************x**************x*t*t***x**w****xx*ﬂ*xxx**x

This function gets the user’s selection.
/***********************************‘k****************‘k*****x************x***/
get_resp(row, col, count,menu, keys, attrib, start)
int row, col, count; 1
char *menuf{];
char *keys;
int attrib;
int start;

{
union inkey {
char ch(2]);
int i;
} e:
int arrow choice=start, key choice;
int highlight;

col++;

/* highlight the first selection */
if (attrib==NORM VID) 4
{
highlight = REV_VID;
}
else if (attrib==REV VID);
{
highlight = NORM_VID;
}
goto_xy(rowtstart, col);
write string(rowtstart, col, menu{O+start], highlight);

for (::

{
while (!bioskey(l)) ; /* wait for key stroke */
c.i = bioskey(0); /* read the key */

/* reset the selection to original video attribute */
goto_xy(row+arrow_phoice, col);
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write string(rowfarrow_choice,col,menu{arrow_chcice],attzib):

£(c.<ch{0}) /* is normal key */

/* check for ENTER or space bar */
switch(c.ch(0])
{
case ‘\r': return arzow_choice;
case ‘' ' : arrow_choicet+;
break;
case ESC : return -1; /* cancel */

}
else /* is special key */
{
switch(c.ch(1))
{
case UP_ARROW:
arrow_choice--; /* up arrow */
break;
case DOWN_ARROW:
arrow_choice++; /* down arrow */
break;
case HOME:
arrow_choice=0;
break;
case END:
arrow_choice=count-1;
break:;

}
if (arrow_choice==count) arrow_choice=0;
if (arrow_choice<0) arrow_choice=count-1;

/* highlight the next selection */
goto_xy(row+arrow_phoice,col);

write_stxing(row+arrow_choice,col,menu(arrow_choice],highlight);
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